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Sfc^ffiM, #W*JR|, ttflBJfc&*!U Z(±<btta D n ffl<D^M^iJi:LTfflv> 

im$og 3 j 

« ^ mm * * %*i o^m e« ^ *.* c t z #m t i- * w« 1 ice* $ *. 
[a$3U] 

bh** i*fctt3075y mmm <om 3 7 0 m 5 9 s nm, $> « v> t±E?u## 

[Hr^Ji 5 3 

J^^SS? 8 * 0 * 1 1 ° 8 ^***-^l 7 9 4tt£*t, E8I»* 6 OttSEH 
? Lnl^SS: X{i ^J#^8com^E?>J0^1 1 8 9MW^1 8 7 2 
Ift^Jg 7 3 

ifSiiS?5 SSr t V ^ «'Mfe-?fl*-*-*c:fcfcj: **aLfc*©a***fe±»* 
[sf^^8 3 

9 3 

IW*^ 1 0 3 

IpM^N^ 1 1 J 

n*MHe**«att«>a£3r&. ^ 
1 2 3 

CW*9l 1 3 3 
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[00013 

<DX$>2> 0 
[0 0 0 2] 

JO 0 0 3] 

x £ »£\ 1 ~ 3 H KIR $ tt 4 i -9 te$lv* T v K L * ± if fc4I«ft 

#o^ft-ct±^r«»iSto#tt35«, fHf^l^Paii^^o i*Lt>oB3H*#*-r*^ 

[0 0 0 43 
[0 0 0 53 

[*»W S A(R1] van Blitterswijk, W.J., van der Luit, A.H., Veldman, R.J., V 
erheij, M. and BorsU (J. Biochem. J. 369, 199-211., 2003) 

Hannun, Y.A. and Luberto, C. (Trends Cell Biol. 10, 73-80., 

2000) 

Mathias, S. , Pena, L.A. and Kolesnick, R.N. (Biochem. J. 335 
, 465-480., 1998) 

[£MMMdR4] Ji, L., Zhang, G., Uematsu, S., Akahori, Y. and Hirabayashi, 
Y. (FEBS Lett. 358, 211-4., 1995) 

i&w&mvk t~?& mmi 

[0 0 0 63 
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[o o o 7] 

Y^T.^x.TfoW.lfc'k? Vrt>7% (Goodpasture antigen-binding protein; J^TFGABP? 
^^Kt^it^^) (Dm*?? 4 ~s>7WmQ (&TGPBPA26* 

k#«lft&IS^j7& s |5j«&* (J2TFCERT* i:^* £ fc 

[0 0 0 83 

1-&*>*>, *%9J (1) (i> EyiJ#^10T5yBRffi3?iJ«r^ri-*hCERT^>'^^«, IS 
2 O r 5 y mie^'J Sr ^-f £ hCERT L * > * E?!]#-^ 3 O 7 5 7 Sr *i" & 

frfc Officii *>^*®&^&J&frt LT^tt-5-k9 5 Ftl^£itill^tttt 
[0 0 0 93 

tfc, *S&9J (2) tt, Wtf>M> aHfcfefcU MW£#k *t««> 3Wfc«q D n ffl 

<DX*$>&o mMOTtsaCJ; 0> (2) (4, #rlB|&^ (1) a**-** 

a*tciniLr. SftftfcWtfvSik tt&£*!U %AJfc»k X^bttp° n fflo^ 

@B«#J Srifttti- £ £ k **-C § * fc v> ? * „ 

[0 0 103 

(3) t4-b^5 mm^M-t^^jo^ai^fflv^^mfB (D kib 

[0 0 113 

(4) «\ 1 ifcli3 07 5 ym@fi^iJOfp3 7 053Ufe~*5 9 8 
* & v*lil£?!)#-i§- 2 Xti 4<DT5. ;mWM<Of& 3 9 7J9U£~#6 2 4gft£*<b&* 

«x.^>/^K*»^k1-^>ffrlB^ (1) 0*7 5KiI*«tSl^JW 
•T*feot?ab*o fcfcJ: *K (4) tt, ttfSf&B (1) # 

[0 0 123 

tit, *§&w (5) mmw (i) i-8am$tt*aisa«:fes-r*fe*e>twfflv^*L4 

o 

ifc* #3&IJB (6) (4. 5 <7>:&&ie?!l©f&l 1 0 8J£H*J— *1 7 9 4*&^*i\ 

ie^j#-^6om*sa^j^^i i 8 9mmi~mi 8 7 2 mn%r-%7o&mm\}<o 

$1 5 3 9 3&&*t~f&2 2 2 5*fc!fe**\ Z»±E^J#-^ 8 O^BS^JO^ 1 1 8 9&&*t~ 
#1 8 7 2^W^^&*Jia»ittt^lB2?!l"T?**£k«:#«i:-t-*«riBI&W (5) fcfBtt 

ttiiiE# 2004-3037408 



&0 2003-274232 



^-iy : 3/ 



[0 0 13] 

Ztz, (7) ti, ^7? Kfc^Tf &J13imi:-fe5 3 F5^£M1-aliS$iJ t £ 

&o frfr&mJ&*Um-t&Z.tK£ 19. (7) (is frm^-b7 5 KitHSMSSH- £ 

10 0 14] 

#S&8 (8) f3\ K*-fr*i- ^77f^3'J>k* 

o mi!fi*»ffltiiti:J:^ *3&W (8) l±> tfHBf&9J (7) **a*M- 3 
-2> o 

[0 0 15] 

&mmw (7) xti (8) i-famstta-fe^ vmm*femi- zm&nmtefi&trVkQi 

f*fco-e**o w^tolfflt^cfctcif), *5IW (9) tt, huIS%^ (7) X 
[0 0 16] 

ztz, do) Htria-fe9 5 v*tt-r&teKmKmmztL&* 1 ? $ & 

, mUftW (8) 75 ? *i-^«i'ijn^T. fefix@tci3tt^-tv5 K©3fe**1i«jc|f ^ 

[0 0 17] 

*isw (id w\ ^m-mt^?* vmmzi&m-rzmmt*?* k 
«#jgifc£?S£-u #%>*L*:ift^!fe*«iai-a«iaxg«:^fv> % ^axe-c#e>*t^ai^ 
% *«*n^ a^ftutt ttsti fc^jR*^«i-r *5Mtie*firv> 

[0 0 18] 

Ztz, (12) ii. IfrfESM^ *^77f^nT/i:^77fy;vx^ 

fcfc«fc*K #3&B (12) mm® (11) tf**M-*3fr*fcini*.-C* -b75 KOiH 
[0 0 19] 

ztz, *%iW (13) «\ mi5-fe9< vz&m-r&ms-wktf, ^7 7f'»3V>J: 

. *777f'7;Vi^/-;vfc> 7^ hV^-k7 5 Kh, *7? Ki:*'fr*-r*»'frJBm 
*fcPS$*i*«ME!&93 (1 1) Xtt (12) fc|B1ft3*L4-te?3 K<z>jRW#8&*'K3iH- 

3) f±> tfHB#&93 (1 1) X«± (1 2) 7&*gH-£^*Kj!jnx.-C> KOJUraM&'lJS 

[0 0 2 0] 

(i 4) « % tHE-t^s K*^-r%«^Bi^iSJHi*^s-fe9 5 ife 
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14) Si> MIBH^ (11) 7& ? #1-^.^*^l)nx.r, 5e*X^tci5lt^-b7 5 WkMl* 
[0 0 2 1 ] 

(15) 14, BfflB^J^Vi^SlV^f-^-e^^mfB^ (11) - (14) 

o-e**o WiifiitffflniiKJ:^ *Sfe93 (15) »± % HfrlSf&B^ d D ~ ( 
14) itm-T % KM k X „ »t * #$t * 1»« JLoffljS i:1tH i: ^-e # & 

[0 0 2 2] 

* & o 

[0 0 2 33 

*»93©**l»±, H£7!l## 1 COT 5 y m^J^^fi-^hCERT^ W^R, E?!I#^- 2 <D 
T 5 7 m@fi^!)^^"i-^hCERTL^ W$m^3<DT 5 /mic^JSr^-r^cCERT* > 

tfzliW&m^t (DT$ /BftK^J'Sr^ri-ScCERTL^ Xii-e-tL^oam 
x.* >/<?R*;fra&Jjft$fr"t;5> iOT*Jo hCERT* WN^SC&tfcCERT* >^?fC, MZfiZ 
hCERT L * >v^«&JF c CERTl* V>*>7%<D Y * 4 >%Hk'RrfZ.tit><n9Z'/-<?ft<D V* >f 
V^flliiSriai tc^-t o CERT^W^Jttt. HlK^tJ:^:, 7?y»12 07 

* S&ffimz-fU?* Y V >*^ny-(PH) K*>f iJ)V^^^)^im¥02 3 0 T5 
/BSiiiK^fD'f F-7x7 ^fettiU^J^ >/N^KHmitK^(steroidgenic acute re 
gulatory protein-related lipid transfer; START) V* 4 >%s ^tib <Dtipm&M (midd 
le region, W)<D <i > tjz% < 3o<0 -f i:#x. <b*L-CV>& 0 CERT 

fi^Tt^ & certl ^ > ^ ^ !g t4, -e tt-r tut? List? m -e 9 5 % j^ll & o 
rv»r<>i*te>oatc|Rjfe$fLS'boT?t±*v» 0 iit, cert? >/^ijh±, tYfflUfc 

<D\k<Dmvmm<DMMfrh'&hfttzm®x<D?y^?^*m\^, cERTL^w^Kt^ t 

Ymmfrb&b tLTthCERTL 9 >/*f MX-XF^AA 9 -W&fr <b # <b *LfccCERT L * ft 
[0 0 2 43 

t h CERT (hCERT) * > / < * R«\ £ ? L Tft & C i: &X § 4 0 LY-A#6DSM^* * 

*«lliaft*OcDNA9 'f^'J-tl/fn^/f ;v*^? * - *fflv>rfil«JK3&*oScjgHLY-A 

fc*Hl»3 ^fn-jv?||fe^l • ^f;v->^nm h U > (MCD)fcHJg£tefcfc 
■K SM^^El^L^jSBll&^CD^^-r^Wtt^ia^-r* fcv^£qji£& fctLtff? £ 
fc**T*£a 0 "3V^t\ ML/ca^mm*^^A$ti-Tv^cDNA^^y 5 -I'J>7 
-•HJifllEJB (polymerase chain reaction; PCR)&K «fc o TifliH LxmULtz a EJJRLfc 
cDNA{4X^XT^LY-A^«r^^W^;KOMCD^^fc^b$** fctf>-C<fe& 0 £<0 
J: 7 KLX&htitzmf\m-%5 ^|Bgt$*L*cDNAOn- K1"*^>^^5tttx bGPBPA 
26 (hGPBP2126) t LT®*HH^$ fLTV^ ^ W-t?abofeo GPBPA260» 

flt?«Wt^ofc, ^^jffl#lCW5&-r^«tdlC N $i5^{± N GPBPA26C0a^I*)^ 
OMli-b7 5 Ktt^Kceramide trafficking)^** t £ fcl&ji, LfcOt, Mttinom 

ffiliE^ 2004-3037408 
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* ft L tz$?%iT& tirZfctbiz, GPBPA26 1 K R— OK?!! £ * >v< * SE&CERT 

* >v<??®fcifr£L;fco ttfr> GPBP fc^JtWHH— ©Rfllfc^-t** >^?5C£CERT L (a 
large splicing variant of CERT) tfir&LtZo MM. • l^5£LfccDNA£. fljxJ;?, 

% HHtft t*<7>«. Sf9JfflJI&* ^©SAJS*»lJj&, CHQffii^ HeLaM. HEK293*IBJfeft ifO 
*9Lft4b*&*M& fc"e<2r*n^^^<t t i: l~ <fc 0 , CERT* 

&£ £:ri s T*££o 
[0 0 2 5] 

UT, <tti*V>WHk-$-Z9>'*?ntLX, tbGPBP (hGPBP)^ J &$^TV^ 0 
^ iMHWtlR2 lCi5V^Tt±. hGPBPi (9 &26T5 -/Bfe'hS v»gl!*79 4 v>^M» • hGP 
BPA26 LT^Si t §iiTV>4 8 3£¥RNA ^ ;V<^^*f^ «b hGPBP&^hGPB 

PA26(±t ^»*&M^lfc^LTV»*ifc#^$:h/tv»*7&* % hGPBPA26<7>l3 ? rt § ®§£ 
Iwl&^LTV^C t7&^$tLTV^ 0 L^L&5&*«b> hGPBPA26i5«ta r hGPBPti*ffl)l&Kl-± 

mi" 4 t Lttit * * £ i: # a* 3 *Lfc 0 
[0 0 2 63 

T, START K^'f V, i"**>*>, ae^Jf f 1 Xli 3 3 7 1 5 9 8 II* ^ 

(i@fi?iJ#-$§- 2 Xi± 4 Ofg 3 9 7£|*~f£ 6 2 4»afe*^*i-*WfM-«r^»f £ C h75*T»§. 
i^iHifrtt, in vitro&&x.DNA&, ^Jfcft, £ «fc tfin vivo&mx./*t{£T-|&$lx. 

tt9 y^^%h LT\ PH >£&v>;fcCERTAPH*>/N**!g, MR >f ^&&v»fcCE 

RTAMR* >vt?ft % ST -*-*ST CERT* W?* S ft if <0 K> * > 

/^RSrfliftiifc^lio CERT*>^* ®<7)3 7 0f@©7? U 

9z9 >/N°^g^i5^Tti, ^^'J VS'JSUfcfcSTARTK.* 4 >OT 5 /*Si:t^At, MR 
[0 0 2 73 

T?*^hGABPA26^ Raya, AfeO^ft (J. Biol. Chem. 275, 40392-9, 2000 

) KJ: <5#^*L/c , /9^5 K^?? ^-^t, Raya, A«b0^fe(J. Biol. Chem. 274, 
P12642-9, 1999)fcfl£oT|&^*ffV^ £ t i £ t So 

[0 0 2 83 

hCERTL * > * R t tfj £ fc&jfex. ^Wltrfe^ hGPBP«0cDNA<7)@E^!l fi<2r£t! 
©»iot:#^iJ:^-e^ (GenBank*-^- : AF136450) „ tot, >^JE. LT^SDNA 

le^ij £pcr& cio r hCERTsa^ij k# jjnt * c t iicertl * n - K-r * Eflis-f- 6 <£>DNA 

ERTL^>/^ 0 ^K^i^ Raya, A5>©;frifc(J. Biol. Chem. 274, P12642-9, 1999) Htfeot^ c 
DNA^<bli^L^7 p 9^5 K^^^-*fflv>Tf&a*^TV^ t J: *) 

[0 0 2 93 

^ K> @5?iJ#^- 7 <^^Sifi^J fc#JBf SCHOMft *OCERT (cCERT) ^>^:ftcDNAK^J 
(±, cDNA& ?nvf ttSMART RACE cDNA ifiH* f h*ffiV>T> cDNA*^(^Si$iii|i§(r 
apid amplificaton of cDNA ends; RACE) * ft ? £ ^ "C&^l" S £ i: § S 0 fit, C 
HOMcDNA? 'f7*?'J-*f , /'/l/-Ha fcPCR* 9 £ £ "C* cCERT<O0RF^r#S £ t 
^•ClSo ^fc^ ClOPCR^ioT, EW^#^8O^K3ni^f&-r*CH0iWII&S*O 
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CERTl (cCERTl ) ^ n - Ki- ^ DNAB£?!j £ ±ii|>I U ^ n-^>^f|,i t c CERTl 
[0 0 3 0] 

nttm . x^m^m tLxm^&zt wx z & 0 * £ , v^mi&mM tLx 

[0 0 3 1 3 

ftp»n«:#Li»ao wmn&^<Dtz&<Dmm±WF®mt%mfemm®tLxi*, it, 
m^m^-^T^. m^^^^-v^- yx$>z> 0 mm®.^m<Dt§.m*, titm^^* 

[0 0 3 23 
[0 0 3 33 

> $kW& (mtU*. AlK(S0 4 )2s AINMStoK v'J*, 5 a */t>\ Al(0H) 3 > Ca 

s (P0 4 ) 2 , * * y v & i „ *° u * * p sj- 9- k (« x. ht # u ic* «t ir *° u Aum) ^ 

&£U ? ^&&®<7)^M/R ^^BMycobacterium tuberculosis^^ (On >7D. 

& ^O^CCorynebacterium parvunu "g" B ^BBordetella pertussis^ <t tT7*;V-fe ?1$i<DWu 

[0 0 3 43 

5 vmm*4&m^zm&<7>Mfc%mz*=>^x&Ti l z&'<2> 0 Y'*&m-fzmw;mt 

- ;vr 5 > <Dm&mn, t tz \*teWu*K ~7 r f-v^va 'J > £ X 77f y*;vx * / - 

nwzzts $fz&mmmfc£<?x&mir2>z.ttfX'&z>o ttz, mnmx&&mLtz 

WC&So Sttti^tLttt, 0||xJf2 0-2 5tTffv>, 3-6^WOjB*« 
[0 0 3 53 

UT 14 C> 3 H. 13 N> 15 0^if^J:oT^Mtt«^tL^-b9 5 K*#if* £ t t5*T*§ 
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[0 0 3 6] 
[0 0 3 7] 

^w^it^i^o «?ai-*^fti: lt»±, mum, tssi^iaot 

, 15-42 TC-C 10-25 0 fl-Wflfcai-fc^ifcfcW & Z ttfXS 2>o 
[0 0 3 8] 

frMTMKS$\<>Xte, «L/ct&<7>?l-&-% £50,000 x g-C3 0-6 0^WaS'Ci»*«ILT 
[0 0 3 9] 

Ml L 7^m> *75 K^Mffitt^ ^^y'7t7^ ¥ - t?»«f -f Sifct-t Sit 
[0 0 4 0] 

jtfMLfct^7 7fy;V3'J >fc*^77f^Vx^y-;V75 >t7^ h y;H5 
XttfcB Lfe^KKNaCl* J: OTOAfcffiiBl Lfc^^*-NaQH«HRi8U h 'J ^MmBffiU 

t^mmwi^muLx^f^^m^m^xm^iim'r^m^ x o 

[0 0 4 1 ] 
[0 0 4 2] 

LT{±> #fft*©*^7 7f yjvn'J >fc*X77f-7;vx^;-;i/75 > 
[0 0 4 3] 

[0 0 4 4] 
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®. ^mm^t^m^x, o-avxs- i s^rafr? zt&x%& 0 

[0 0 4 5] 

ft*ist?^i <b *Lfcti^j» * s kiltie tw^3v*T{i N ^ftra*5W»mK * 

2>o tfz, nhfitzm^-mt, SDS, t^f;v^;vayf\ ^nn^A^eii$tT 
[0 0 4 63 
[0 0 4 7J 

#K9a7F5&*fcV>|filK r : 6V^a7-^D-->^ (MolecularCloning) H2JKJ [Samb 
rook, J.,Fritsch, E.F. £ i tFManiatis, T. * % Cold Spring Harbor Laboratory Press 
«t Ul989^K$6fll] t» L< i± |"* V> \>?u h - y . ti/^a7-^tn^-(C 
urrent Protocol in Molecular Biology)] [Ausubel, F. , Brent, R. , Kingston, R. , Mo 
ore, D., Seidman, J., Smith, J. & i iFStruhl, K.^\ Wiley and Sonstt^ib 1987^ h 

• t h • • l/hn^^f ;V7 5-f7*7'j- (Human HeLa Retroviral library), pLIB-^ 

• * pLIB-EGFP. pEGFP-N3£i «fc t^SMART™ RACE cDNA igiH* yfti, ^ n > r v 9 (CI 
on t ech) ttig O & (0 £ jfl v 0 

• pcDNA3. 1/Hyg(+) . pcDNA3. 1/Neo (+) > <J*7x^^r/7 , 7^ (Lipof ectAMINE PLUS™ ) 

pcDNA3.1/V5-His-T0P0(R)^^^-, pCR-Blunt II-T0P0 ^**-> 
7-/^^>j7"h • 7r-7. h7 Y?> K(SuperScript™Fisrt Strand)^ v^x A 
. fcilf-fiMfttf-y rf** V^-f-K{±> -<>Vf hD>7*^(Invitrogen)^^^*L^ttj»AL 

. - a - h 'J K— v (Nutridoma™)SP, 7 - > (FuGEGE™) 6 f7>X7x^y 3 >^ 
>W v>B^J;(7-/DxT--lfia«SiJ^^x;v(Complete TM EDTA-free)«nva. 

• 77"7-f K^-f-xV* (Roche Applied Science)tt^^J»X Lfe <D*m^tz 0 

• LA PCR™ * y h £ i Vsl -fo^f : Pyrobest) DNA# U ^ 7 — fe* l± * * 7 
(Takara) tt*t*AlfctOifflv»fc 0 

• K0D-Plus-DNA*° 'J^7- -fe*{im#*&^tt^ <bmA LfctOtfflv^, 

• pBlueScr ipt (R) SKII (pBS) ^^^-(i^>7^^-> (Stratagene) *t> <b . fift A t fc 

•7°7*5 KO/h^^--^fl|»m±, ^(Promega)ttKO^>f -f- K777 (Wizard 

• 7*77 5 Y<D-^*>r-)VmWkt'f; ADNA*&»teJ±, *<< TT^Qiagen^i^HiSpeedT* 
7** FtyyAf 77°y^f A^-rlif^LffflLfco 

• MMHR8(M\ * * 7*±, X&ffigU S fcli^a - >f > ^9 > K • >U * 7 #(New Eng 
land Biolabs^/^fbjtf ALfco 

• pET-28a(+)^* * -33 <fc y f ^mffiBL21 (DB3)#M\ J (Novagen)tt** L 1z 0 

• 7 V*"^7^*o(g«ffii|RifeAlexa Fluor)594^jfi*T7 7x&^n7 , 'J >G, 6- C 
N- (7--hn^>^fv*-2-^-^-9--l, 3-^7y-;i/-4-^) 7U] * 7* 
n y( )V - D - ^ >j t. a - 7s 7 > =f 2/ > (6- CN- (7-ni trobenzo-2-oxa-l, 3-diazol-4-yl 
)amino] caproyl-d-erythro-sphingosine; Ce-NBD-Cer) *5 i tFN - ( 4 , 4 - i?7 
n-5, 7 -*JX^)V-4 -**7 3 a, 4 a -VT*f- s ^^-b^- 3 7 

-D-xij^n-77r/ =fv> (N-(4,4-dif luoro-5,7-dimethyl-4-bora-3a,4a-dia 
za-s-indacene-3-pentanoyl)-d-erythro- 

sphingosine; Cs-DMB-Cer) ft* Ha 7 - • T'n-T* (Molecular Probe) ti*t>iAL 

WSE# 2004-3037408 
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• Df^p^ h >; >(methyl-b-cyclodextrin; MCD)> G4^ 

jfiFLAG M2* / * n - ^- DiMBk*^ fv'M7JVrr/(BS 

^ . #9-1; if K(Avanti Polar Lipids)*±7^I&AL£„ 

• *°'J \£-VT> • v^V^'J K (polyvinyl idene difluoride; PVDF) X * - J* 9 
7 s • -If (horseradish peroxidase; HRpj^^-Y^t/b^ # X^.^^* 
n y 1; VG»i/*-f t5K (Bio-Rad)tt^ t>)*ALfc, 

• BD Living Colors™A. v. -=E y * n - :r-;V#t#{±^ n v ?l±frhMA L/c 0 

• 7**7f'J -*±(BI0M0L Research Laboratories) iAL/;^^I^ 0 

o 

• tvil/^f> (RCA120) & * - * >*t & j»X Ut<9*lV>fc„ 

3- (4, 5-v^^;V-2-^TW;w) -2, 5-y*7i-;V-2H-f h^yj 
A7-DU' (MTT) ttHCft^Sfcj^fcA^L;fc&O£fliv>fc 0 

• L- [2,3,4, 5- 3 H]T;^^- > (71 Ci/mmol), L-[U- 14 C]-te V ^ (155 mCi/mmolK |>^-;V- 
M C]3U ^(55 mCi/mmolK [la, 2a(n)- 3 H] 3 UXf- o-;v(49Ci/mmol). * Jf7°7 J 1* (Me 
gaprime)DNA^^'; h £ J: xm&tt&9ftb (enhanced chemi luminescence; ECL)v 

A«7vytA • AMt^^xVT, (Amersham Bioscience) tt^^iAlfc^O^ 

• W;V-1- 14 C] N-*rC/U$ h^l/-D-xnD-X7r/^» (55 mCi/mmolK 
[^-^^^;V-l- 14 C]^^W^--f;V-rac-^';-tn-;P(55mCi/mmol)s [3D >^;V- 14 C] 
7,7 4 >3*5x'J >(55 mCi/mmolh [vVn';V5 W;V-1- 14 C] L-o-yV^5 W 

7 7f^;vn'J> (55mCi/mmol)> [2-^;i/5 b 9 , 1 0- 3 H(N)] L- a -z/s^V $ W 
m7 7fy^'jv (40 mCi/mmolK D-J- V 7> n-[3- 3 H]X 7 J > zf*y > (20Ci/mmol) 
i±7^ U # > • 7 v^^^V • ^5 #;i4± (American Radiolabeled Chemicals, Inc.) 
frfcJ*ALfcfc©*JBv*fc 0 Zi7cU lALfe W;v-l- 14 C] N-/^5 W ;v-D 

LfZo 

• [«- 32 P]dCTP (3000 Ci/mmol)tt^-*^i^v-(PerkinElmer)tt^fc, ^*l-?*lB»A 

• SMART™ RACE cDNA fll(i*fflV>rftJft Lfc5» -RACE Ready CH0 cDNAiS X XPZ* -RACE Re 

ady cho cdna{±, m&mmmmftm ■ mm^u m • %m*&m&7Mzim) <oxrm 
n±& h tin. & <o l ito 

• (lR,3R)N-(3 -fc Ka^v- 1 - Kn^fy>f;v- 3-71^7*0^) Kf* > 
T * K [ (1R, 3R) H P A - 1 2 ](± , %&Jz&iz&m&&&lRft&<D/bfttem§tfr <b#-5-S 

• CH0»cDNA9 ^75';-}^ CH0-Kl|fflJ&fi3fc<7>mRNA#> h > -OtfMa^lfco;*-^ 

'J T'h (Superscript™) 5 K*>7f A^ffl^T^L/; i> <O^M^tz 0 

• PBS/nFL^ * - l± N pBSftjfeogfcgE^ T 5 7 *5^^FLAG™ J- fc? h - 7*W, 
nWf1)nX~%%£7%^)V^?u-->y*U&*W^£ 3 )l l Z, pBS^?*- 
*»e>ft*L3fe*0*fflV»fc3j« % JaiTKffi^-r&PBS/nFL^* ^-*ffiv*T=ff 

> pBS^**-£ffiv>-c;fT9 1 fe-prig-e**o 

ffiSE# 2004-3037408 
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•PCR«l»i:DNAEyiJ»*f«Slfc*±, T~fv^ K><-f **sXt AX (Applied Biosystems)tt 
*O^->T>y(a«igai^GeneAmp)PCRV^"rA2700fcABI PRIZM™ 310&fl§v*fco 

• TLC& Lfclfc»tt*K© * - S>#*f fc{±^ *±7 >f ;V A?±<7> B A S 2000-f ^ 

• t#y>fWy 3 >*-(iTn#(Aloka)1±£>LSC-5l00£, ^^^^ h JWJUJ 

- &%Wi9mK\t1}-n> • 7T^Xtt?)7#v^- h (a»iS«ifeAxiovert) S 1 0 0 
TV*. ft-yK • A? K • T-Vs-f x (charged coupled device; CCD) # p< 9 f± 
b - ^ TvttcD'T'y * ;VCCD# ^ 904742-95-12*^ Lfc 0 

< %wc?m ^ 7^pcr7° 9 * - > 

10 0 4 8J 
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1*11 











#1 


9 


pLIB (1470-1491) 


5'-GCCCTCACTCCTTCTCTAGGCG-3' 


#2 


10 


pLIB (1631-1605) 


5 - -CTT A AGCTAGCTTGCCAAACCTAC AGG-3 ' 


#3 


11 


EcoRI/hCert 


5--CAGAATTCACCATGTCGGATAATCAGAGCTGG-3' 


#4 \ 


12 


EcoRI/FL/hCert 


5 ' -C AGAATT C ACC ATGGACT AC AAGGACGAC GAC A AAA 
TGTCGGATAATCAGAGCTGG-3' 


#5 


13 


hCert/XhoI 


5'-GGCTCGAGCTAGAACAAAATAGGCTTTCCTGC-3' 


#6 


14 


hCert/FL/XhoI 


5'-GGCTCGAGCTATTTGTCGTCGTCCTTGTAGTCGAAC 
AAAATAGGCTTTCCTGC-3' 


#7 ! 


15 


d26ex/fusion-R 


5 ' -CAGAGGCACTGACTAGATCAATGGAAGAC ATGGAGG 

AAGAGCGACTATAGGGCTTTTGGACAAATCTATGTGTCC 
-3' 


#8 


16 


d26ex/fusion-F 


5--CCATTGATCTAGTCAGTGCCTCTGATGATGTTCACA 
GATTCAGCTCCCAGGTTGAAGAGATGGTGCAGAACC-3' 


#9 


17 


EcoRI/dPH 


5'-CAGAATTCACCATGGAATCTGGATATGGATCTGAAT 
C-3' 


#10 


18 


dSTART/XhoI 


5'-GGCTCGAGCTATTGGACAAATCTATGTGTCCC-3' 


#11 


19 


d760-1515vf 


5'-CTCTTCAACCTTAGTCTTGTGCTGTTCAATGGC-3' 


#12 


20 


d760-1515vs 


5 1 -CAGCAC AAGACTAAGGTTGAAGAGATGGTGCAG-3 ' 


#13 


21 


Hind3/Cert3-24 


5'-CACAAGCTTCGGATAATCAGAGCTGGAAC-3' 


#14 


22 


Cert351-331/Bgl2 
Xhol 


S'-GGCTCGAGCTAAGATCTAGTCTTGTGCTGTTCAATG 
GC-3' 


#15 


23 


Hind3/Cert352-37 
5 


5 S -CACAAGCTTCGGAATCTGGATATGGATCTGAATCC- 
3' 


#16 


24 


Certll07-1087/Bg 
12Xhol 


5'-GGCTCGAGCTAAGATCTTTGGACAAATCTATGTGTC 
CC-3' 


#17 


25 


Hind3/Cert 1108-1 
128 


5'-CACAAGCTTCGAAGGTTGAAGAGATGGTGCAG-3' 


#18 


26 


Gertl794-1774/Bg 
12Xhol 


5'-GGCTCGAGCTAAGATCTGAACAAAATAGGCTTTCCT 
GC-3' 


#19 


27 


mGP (hi 196-1 163) 


5 ' -GAGAAAGTGTAGCAAGGATTCCAGCAGTAGTTGC-3 

» 


#20 


28 




b -IjAAUATGACTTCCCTACAACTCGTTCTGATGG-3' 


#21 


29 


EcoRI/CHOGPv 


5'-TAGAATTCACTGGCGCAGCTCTCG-3' 


#22 


30 


CHOGPv/XhoI 


5'-GGCTCGAGGAATGTCACACAGCCTTGC-3' 


#23 


31 


CH0GP (1891-1911) 


5'-AAGATCCCAGCCTTGACTG-3' 


#24 


32 


hCert/XhoI-GFP 


5'-GGCTCGAGGAACAAAATAGGCTTTCCTGC-3' 



• CHO-Kl»li7^'J*>'^'f7 > *;Vft-3l/^'>3> (American Type Cell C 
ollection) *?>*AU #S&Wb K X o xmit, «ffLTV»S4otfflv>fc Q 

• CHOSBIl&Sg*«c • LY-A»»±, *&Wmb (Hanada, K. , Hara, T., Fukasawa, M. , Yamaj 
i, A., Umeda, M. and Nishi j ima, M. (1998) J. Biol. Chem. 273, 33787-33794.) 
5LLtzi>0%tizmLfc 0 Kitamuraf> (Gene Ther. 7, 1063-6., 2000) «?#3t$ttfc 
l/Fo^;i/^^-;> rifflfc & & P 1 at-Effi/ft ti > * ©#Sr #t? * 3 . gjft 

fcHSE# 2004-3037408 
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AnSS 1 !*?; Ham ' sF1 2 ^ {cl 0 A*(NBS)**-?/y>G (1 

mm>^i± *>****«*e i o %ujw* (fbs) k^y^d o 

^JUMWFBS)^ *affi3 7 CK*JV»t\ 5%OC0 2 fi^tLA 
^W^mtSHam 'sF12W f>L<l± % K-vB0»* (-^ 

2wS2 ^ (L Bl ° L Chem - 267 ' 23527-23533. , 1992) Ciotll? 

<LY-A2*fe#a:©^> '"^ ° 

to*ffcftLfco mCAT-l/pcDNA3. l/Hyg*Bgl IlTUMILTlMMfcLfc* U^^/ 

4,, 1992) 0^(4U;„ fcfcu JRO&*jRl&ifcfi. 25 mM • KOH CdH 7 2) » 

< ]>cDNA 7 ^7*7')- HH^ ^tt?©«l^ife> ° 

ft Em;-*!?** i - ? ^ 7 ;f * a >k**^t. >^mm-c**Pi 

* 37° ^^i^^^L"^^ * 100 - nunii: ®^*^ t 10*fS£ 

JUtiBft 2004-3037408 
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M^iilfco 10 mLOFl2/NBS* . 33° C-C-B^^b^^ <&gff <7)MCDjS^ I_ /~ 

5*i2*™Sn^ i" 1 1 (MCD) * * ^ikiimuLtzmmmmzn 
t m^tfflit^l^^ 11 ^^^ »^^^««LT33' c 

^lf?X^l Zmmmm *^ 10 "^*SA»F12**-CZl|IIftifrLfc«. 25 mL^lO mM MCD 
/F-12 (*JliL»F-12iff*C#*»U/;iO mM M0D*it«*fcH Lfc <0) 4,, 37° CC— l*W« 

5^2° ^* M:£rl2 ■ L ®raS^HEI«fejMfc. 25 mLOF12/NBS^inxT33° CT 7 — 1 OH 

«»(H)-Kl«l»-C*fe*t* ^^Km^LLX^mWm ■ LY-A2Rtt^#^ 0 

< LY-A2RM KmX £ fix v» * cDNA Jiffi U a - ^ > ^-3- & ^ > 

^^^S??*^^* 2 " 4 ^ n ^*^^"(kbp)ODNA^, pcDNA3.1/V5-His 

i ^ rawtt^^cHo-Kia^ v ^ ;v ^ ^aa^m^ ^ tL 7- 0 mm 

^ kbpDNA^^J^jL^tC^^ Raya, A(b (J . Biol Chem 2?5> 40392 g 200() 

t hGPBPA26* ftOcSNAROT (GenBank*^ : AF2 

it, GPBPA26* ^<**fc**»»cW~©IiH**** 9 >**X*CBtt* >*7£k<i 

< VI h CERTOfI«^#@B^iJ (open-reading frame, ORF) <D ? n - - y yjjfe > 

o JiMLfcfel.8 kbp DNA&Eco RItXho I"Cfca*, pBS^* * - ©Eco Rl-Xho 
*--if ?~-^ L *° Ktt, pBS/hCERTfc£tttffc 0 ^^n 

^I^fi£iT° raii> Raya ' A ^ (L BioL Chem - 275 . 40392-9., 2000) Cio 
^^f?5^f^ GPBP ^26^W^MOORFie^ (GenBank#^ I AF232930) t 

< h CERTl * 3 - Y-f %>Wk<OYtm3fe> 

GPBPA26*>/<*S? (*fcfc***WKCERT*l'v<*JO ©8l)^^9>f y^ii: Lr 

B ? /hCERT*^V-M,U *l»cB«0^^3k#7 t»vt™* P 

trv», *1.2khpOJi(B3ltt*»fc Q -* T % P BS/hCERT*7^7^- M:L *o |l 

-^1.2kbp^«t^0.7kbpDNA*^;^^L/cfeoS:x^yp-MrL *o * 
if F^nT^^^"* 3 t# 7 fc *ffl^^PCR*flv», kbpOii*IDNAH#7t 0 ^ 
01.9 kbp DNAOEco RItXho IMII *pBS^ ^ 9 - OEco Rl-Xho I«ttK#ALT^ 
n--/^U^5^5 K^pBS/hCERT L t^#tt7to 1.9 kbp DNA^i£^iJ{±, fe^Raya, 

ffilE# 2004-3037408 
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A £ ( ™ i ? L Chem ' 274 ' 12642 " 9 ' 1999) fc*oT«*$^TV**hGPHP*W<*« 
©0RF©@2?iJ (GenBank*-^ : AF136450) fc-SfcLTV>* t t *«« LA 

pBS/hCERT£ 7- >:/V-HCU *lK|B«or9>f^*JBlTOJ:d»ca*^ 

^l 5 -*^?^^ *^**#<bGEOTAST* Kf*i«ttDNA 
(hCERTAMR^ gf) * a - Kf* i#*IDNA*« fcfc fc, ^^-#3^11* 

2>*S!^4*i!?? bpS ^ **^-# 1 2 fc# 5 *ffl^PCRKi^770 bpgr 

m t * % m tm a, t *l e, pcr»dna * ^ - ca-fr t fc * © * ^ ^ ^ i/ - m- u 

7 'H f V ~ # 3 fc# 5 ^v>tPCR=Htv^ hCERT^MR* >^^KSr3- VfZmi 1 kbo 

©wdna*#*: 0 dfte,^feft*#* a - K ^ 4mt±% Eco RItXh0 jZzlt: ^ 

^(PHhCERT^W^R) in-Ki-AJtdDNA^*^^ ^^-#13^14 
« , 7/fV ~ # 1 5 fc# 1 6 STARTK^^ ^O^^^o^^^CSThCERT^ 

^ V ^xr R S^fi!?° ^^^^^fSDNAOHind IllfcXho I&S»£pBS/nFW 9 ~<D 
Hind III-Xho MCJf ALt^n-^>^tfc 0 

<JtFLAG^T-^^-e I^T^y mi2^JOhCERT^ ft £ i yfhCERTL * W** fr^o 

^FLAG^#T'M^-e § 4 Asp-Tyr-Lys-Asp-Asp-Asp-LysSE^lJ (FLEfll) £CERT© T 5 y * 
• MWlrt-ftfcJ&fc, pBS/hCERTSr^yv-McU * 1 Kf3«OT>7 * 

o Rl-Xho I«kK:ffALT^n-->^L7t^X5 K£pBS/FL-hCERTtifr£ LA 0 FLffi 
WtCmiOT 5 y R^fcfttno*^ tLTpBSACERTL 4v,T^ 

2^^£S?? f 9 K*pBS/FL-hCERT L fc +4 TlZ 

m-i^^5r?^*^*^ H "*** ,Dfc * K ^ PBS^*-*>Eco Rl-Xho Iff 
^£,°~~^ L ^«DNA£Eco RI " Xh0 IMftl^Lt, *Kt>%Uhn*<<n> 
*S§3UI3pLIB^*-OEco Rl-Sal W:#ALT||f,^y7^5 K*fflv»fc 0 ^7 
^7 U -*^PCRJ««K J: oT^ n-i>^ L fchCEKroQRF*pLIBV hn * 
^i^^-.^M: KpLIB/hCERT £ # 7t 0 iO^fttt, CERT*>v^K 

SSS^^fl^^ KJ,AL ^ KpcDNA3.1/hCERT*^ 

■Jif2?? m0# ^ afc,JtC1 0 ^«>«&1 mLOF12/NBSJ&tt*fc»5BU 33° CT— 
?ff ** JI1 ^®***1 ■L©*A»F12**«C 2 Hftlfrtk 1 mU>10 mM MCD/F12 

o (25 "^^^^Dt^o £*3, MitFl2©*£l mL«]L*:*> 
©WMfcLfco 37 CT*lll*WHft*ft % 1 aioy >»«f|^afl9A**(PBS)^2|i|«fe^ 

0. Biol. Chem. 273, 33787-33794., 1998) <D*m 
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T&fcttVl-kZmi&K&m.mttio 1"^^* )> pLIBACERTfi5£0^;i/*^£LY-A2^ 

«t o xmm l tzMnm&m m u i« LY-A2/hCERT t ^ t £ o 40 mmm l tz 

±&Lttmt,Z£ K)UCd&XT/7j VK^t-^Sgtefcii^o MM tLt, cDN 

MCDiSiJ^V^-lr-^^-r^SStt^p^/Co CHO-K l«Hov^T^MCD 

£ £ 0*9 -t - > &c*J-f £ S^tt £f^£o MCD& J: 0? 9 -fe - > fc*j"t & 
3&m£l2l2 Ktf1- 0 
[0 0 4 9] 

_ t tz, Ttlfgff-effrft t pcDNA3. l/Neo(+) 4*^/5 X 5 K £ N 'J*'?^*^:/ 
7*£fflV>TLY-Alfflfl&«AU mmmtt*%>mZ*£tz 0 ?%t>*>, pcDNA3. 1/hCERTfi 
*<O^^X&^-£LY-A2KJ«£-^ mmm<tt*LY-k2mmiZ%r%iZitt Zo h CERT<0£ 

mLtzo t<D^ ±mvtz^mzx lomv&xx/^j ^-vKM-r&ssrtt&ii^ mcd# 

^tt^^ML— ?;v^[HmLTV>Jg> ^<^)^^g|L^ 0 C<7)^K^^{iLY-AACERTt^i 
[0 0 5 0] 

pLIB/hCERTSl*^ 4 ^Mt^-Zmm-Z tzW-A2mm.fr f£«3£&1*&»a£U » 
&LY-A2/hCERT«<9MCD:i3 J; 7 >f -fe - > & £CJ&1££ $ >b Ki¥*ffl 

0 ^^H3 (A) IC^-To 

F12/NBSigife 2 OmL* CI 5 O-mmittMlS/^ 3 X 1 0 6 OCHO-K1» 
, LY-A2IH/E, XliLY-A2/hCERT«£3#ttU 3 3 'C^-Bfcig* L£ 0 fttJfiLrtF 12§i 

1 0mLt2 - a. - h U K- ^BO^flk 2 0 m L h K~ B TO* Ltz 0 PB 
SXmmk, m^m^m^^^xm^L, PBSKWKU Blight (Can. J. Biochem 
. Physiol. 37, 911-917, 1959) KlfilK<^-£ ft L£ 0 tttBL^Mte, *n 
D*JU/^y-Vftf/H 2 o (^SJt, 25:15:4:2) OTtliLfcTLC^ 

t'^Kt^V-hfrfeftftfllLfc. SfcfcffiLfcy V»Jttt, Rouserfc (Lipidsl, 85-86 
., 1966) c^JftKJ: (9 y >Mi^Itet^t^iLfc 0 ^^EI3 (B) K^i" 

o 

< C 1 4 C] -fey vfcitf C 1 4 C) aV>*fflv»3fej©fto«»*ik3aittrtt> 

C H O - K 1 LY-A2«llft, LY-A2/hCERTaffl|& «r * *L***LF12/NBSi&* 5 m L * 6 

0-mmm«J&*m*fc 19 1 . 0 X 1 0 6 <7>|fflMj£-e*f «U 3 3 IC-e-llfeJ&fcLfco 
&V>T% ^a-h-JK-vfil. 5mL^Mt, C 1 4 C] -fe V V (0. 75u 
C i) C 1 4 C] a'J> (1. 0^C i) fciniLfcfc, C 1 4 C] •fe'J>*iJD«3» 

#l±2B#Hk C 1 4 C] ^')>mUa<0^it5nmS 3VX^mVtz 0 tztzL, (1R, 3R) 
HPA-12©»»*^*f-raar^ 1 ^MOCIR, 3R)HPA-12*« (*MMtt*fcM\ 
*'WOC|v>/;yVf;w;V7^^ K 01% X ? izmuLtz 

) -a-F>JK-7f|i. 5mL^-e41C-ei5«Mt/;^ C 1 4 CJ 

zmmvx, 3 3 a ci,z^x2wm^mLtzo mnm^mBS2mLX2mmmk, o. 

1%K7'$'/H»BH-M;*A (SDS) 900 ^LT^»U ^ Lt*#»«5 8 0 0 a L & 

xi/2 o^Ltt, ^fi^ix, Mmmms3Xx/f>s*?%m&<o$kfetem^tz 0 c 1 4 c] 

*;1/A/^/-;k/o. 25%KC 1 (25:25:25:10:9. #«Jfc) «rSMWfc L?tT L 
C^v»T^Lfc. C 1 4 C] aU>-C«|fcLfc»jroiMrfofc«)C JRK»^ *nn 
*M/^^/-^/ft»/H 2 O (25:15:4:2. ^Jt) LfcT L C fcJH 

*fLfc 0 C 1 C] t'J>*i8V»fcft*tH4 (A) C C 1 4 CD 3'J>*lv^^ 

mtE# 2004-3037408 
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£04 (B) \zm-t 0 

SM^flit^r y-fe^li, Hanadak (Biochim. Biophys. Acta 1086, 151-156 
1991) ©attic* »K C6-NBD-Cert*«4:LT)Bv>t«|Lfc. fe*U c' 
HO-KlfflJfc, LY-A2« N LY-A2/hCERT^J^^<b-e^ttp^$^7tm®^^^M fc 

<c 5 -DMB-ce r t:m^timmmmtmitmmmmm^m> 

mm*. Mtt-*^ K«^#-C**C 5 -DMB-Ce rOER^fe^^offfl. 
HBO»*f^<bSfett»tfffflfi^*cii:*»-c§ S it**5&W#fe (K. J. Cell Biol 144 
673-85., 1999) tt, LTV>*« &TfclBfc1-* J: } fc, E R fc^trifi* 

©«l*llltmo^;v^«©^a6«^^ 4X?TN 3 Ofl-WCs -DMB-C e r |:« 
U 3 3*C-C\ 1 5^W**««tlT»jftM!Lfeo C 5 -DMB-Ce rfcfljufc 

«Wli:S*l«l«|0*ifcli, ^tL^ftYasudafe (J. Biol. Chem. 276, 43994-40 
02., 2001) O^tt&tfFukasawafc (J. Biol. Chem. 275, 34028-34034., 2000) <Djj& 
l Z Ja? X ^^ tZo + ^7^S*;^^^±i:4flfcCHO-Kl», LY-A 

2*mfl&, LY-A2/hCERT^^^aW, 1 ^M<7)C 5 -DMB-C e r *-^trF 1 2J&ifc»f 
T% 4tt30^m Fl 2**lmLT?3i«»Lfc, 1 iL«5ia-fy 
J«rSPx> i&**Lfcv>*<frli, -f C»cPBST«fe»«rU iI»«-r*»<£tt N 3 3 

CT1 5#mig*&lcFBST?«fei£Lfco 0. 1 2 5 %W;V7^7t K«DPBSi#i£ 

[0 0 5 1J 

p *c»tt-r*«a»fc<siff Lftv*«o^4 < t i> 2nm&$> *> , LY-Am&-ei±. atp« 

WME&«LTv^it^^tf)li, •t-e^^^,>0HCLTV^ o hCERT<7)* 

C 5 -DMB-Ce rOaBJjfertS»K*t-t4ATPtt»©*»*»*fLfec fcfc. ATPfer-i^ 
tt*fljv>*»<frfcl±, F 1 2«F*lmL"C3BI*»Lfc|fcfc, Jt^/Mf-lft^ ( 50 mM 
r*^fy^V3^i:5 mM T^bthV-^A) £»Lfcl mL© - - MJ K— ^Jft* 
3 31CC1 5^WLfett:, C 5 -DMB-C e r *3ffiLrPBS-e«»* Lt 
rawtcajfeLT^a^jftf^itrofco Sfc, il**?"*^^ Cs — DMB — C e r 

afeSLfc&K. $^^^^;v^-i5E«^j^p^-e3 3*c-ei 5 frmmmmzmsxmw- 

ATP«»75 K«SieK(Citi-«X^fiftM • (1R,3R)HPA-12^\ 
(J. Biol. Chem. 276, 43994-4002., 2001) IC J: oTi"etC|&m$^TV^ 0 hCERT^ag 
A«L^7 5 K«fr3M£B^ (lR.3R)HPA-12«5&tt©l»3Sft»-C***5**iH^ 
SM ^^^^^(lR.3R)HPA-12M0M^Jjc#tt-bV >-£fflWd)i»ftf» 

< hCERT^^I&ia bz£& LY-AM© -b 5 * Kflfr&ffiiB © EKS > 

^"^^ ^^^^^^ALTV^^TC^OLY-A^^^^V^T^hCERT^^ioT 

. HWM&ftfcioT, ^K<E3SM*-LY-A/hCERT*««Ljto fOf, MCDK*hJ-£#£<|& 
OWjg, C 1 C] -fey v* J: if C i 4 c] aij> Wv »ftMo<wi|j^ XVC 

5 -dmb-c e r*m»fcmMmmt&!mmmnm*mi*Kft<Dtzo 

M9 (A) - (C) fcjjcfo 

<LY-A«©^l{ihCERT L #&5lfc ioti ffitti" Sti: ©f£$i> 
CERT* JtROf 2 6 7 5/ ***** § &M* 7* 7 -f v > ^SK*?* SCERTl * > 
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»J=ififtS*fco fc&flfc (LY-A2 + FL-hCERT) m&RV (LY-A2 + FL-hCERTi, ) «?>MCD 

»1£*<mcdwi^^ 

2Ufr«ft$*Tftfe*1,fc (LY-A2 + MM, CHO-Kl», LY-A2WJ6 

tn*UICIWtt**£Lfc. ftl^Bl 0 (A) 

*MUKMtoM*j:lF*:£;**>7n7 KD^li, **L«iHanadafe (J Biol C 
hem. 273, 33787-33794., 1998) ©Ifrife* J: WBejaouifc (J. Clin. Invest. 110, 1301- 
1308., 2002) ^ICitt 1"**?*,, **iPBS-Ctt*Lfc (LY-A2 + FL-hCERT) Mlft 
, (LY-A2 4- FL-IiCERTl ) fljgu RZF (LY-A2 + ? -) fflft***L^aJR0ifc»C J: 

o cEURU HSEIi®«?£[10 mM^^-NaOHM^(pH 7. 5) £250 mM l mM 

i I iT r 5 y mmm (EDTA) ^ ^^ D r7- vmmm ***A>*«taLfc*©]ic 

SDS-tfU 7* 'J /UTS K^*m*U*»fcttU PYDmfc|E¥ Lfc„ i<5|g?IK 

mm, *LTEa*a*ifcu ftfl»n»»ait^tbt^ gfp«^»gffh • )ert* 

>'*9&i:&m-rZBmzteBD Living Colors™ A.v^^o-t;V», 

^-^:trL#t LTfflv»fc 0 jsn^-frt Lx\±mm'k*r*F$iv*zfb&jru-rv >G*m 

v>ft,fe*tBlO (B) £^-fo ' 
< CHO-MMJfcCERT* ^ «OcDNA* n - ^ > > 

CH0-Kl*fflM*CERT* »OcDNA£ ? u > f y ^*±SMART RACE cDNA y h * 

fflV>T> cDNA^O^ifipS (rapid amplificaton of cDNA ends; RACE) itt^ 
n-i>^L7t, 1-**?*,, it^-y h^SLfc5' -RACE Ready CHO dm*T>7U 
7 ^ SlCiei^^^fY-* 1 9*«fe=F-«pft«F^9>fv-i: Lt, PCRfc^o 

' -RACE Ready CHO cDNASrx > f htU il©^7^-#20 fc^fz^llttT 0 
7-f^-fcLTPCRfcfrofco £*L«b5' £ 0*3' -RACERJc* CioT, -ek-T 

^1.2 kbp*ilfftl.4 khp«>*KIMto*afc 0 £*L<b]£%£pCR-Blunt II-TOPO^? * 

vmsmtsteLtio ft£uisf!it>ot«fli^ cho-kuh 

IfeSlSfcCERT (cCERT)OcDNA^ftcoiS^2473 bp£fc£Lfc 0 cCEOTO^fcOKF*-*- 
trDNA*****:**::, CH0«cDNA7-Y-7'9';-*x^yv- h fc U *»o ^ir«B««9 
T£*7~J* 2 1 t# 2 2 *«^TPCR*ffo}fc 0 *MLfcfcl.9 kbp*>DNA*Eco RI* J: 
OXho + lT?aiU pBS^**-OEco Rl-Xho IffifcfcflrALfcT^XS KfcpBS/cCERTfc 

<CH0,»ffi^CERT^ y/*>7%<nj*fZ'?u y hBffi<Dlj&> 

cho-ki«bi&& i xm-mm* ^rnah vr/ (isogen ; b^j- yftm zm^xm 

2 ^S° "^"^ LT»±, -t&«DcCERT 5' -RACEtr#jt^l.2 kbp DNA£, [«- 3 

PJdCTPiSiO^*?'^ ADNA^'j >7*y \ £JHv>T 32 P|Hm Lfc * Ofc-flUH Lfco 

jo*: *oK«wyn - ***** wmmxm* hmxx^tz pr** >mm* * 32 p 

<LY-A»ft3fctf)cCERT 0RF<7) ^ n - =. > yjjfe> 

o N « 1 |c£ttoy9 ^-#21t#22 ^fflV^-CPCR^=ffo fc. kbpO 
DNA^rEco RI^JiOTho I7?»3HL, pBS^^^-^Eco Rl-Xho I*ttfc#*Lfc?'?* 5 
KtpBS/cCERr(G67E)fc*fJ-ttfc. ttTfcBlW- « i 9 LY-A,«S^OcCERT£(± N 6 
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< CH0-K1» t tz teU-mm. & & CERT (75 * * * -> ;V»^FL@a?!)tt » & > 

^FLAG^#-e^T-§ ^FLSS^J^cCERT^* ;V^^^;^Stc#jjn1-^. /:*Cs pBS/cCE 
RT^r^-ZV- H:U *»o x KfBlft©7 , 9^-#23fc#6*JBv>TP(»*fTofco 
COitM^&Cla IfcXho It T?i&a LT$|fe*t*iKj300 bp DNA**»»Lfco *LT, pB 
S/cCERTi3J:(y f pBS/cCERT(G67E)^Cla IfcXho I £ "C^LS b T# h il%>%&Z. 7 kbp DNAH, 
5fc bp DNA&Jf A"f *;V^^->;U*3»^FL@£^J* s #*nL^CERT 

DNA£pLIB^ 9 9 ~Ki>&Ltz 0 
[0 0 5 2J 

£ fc „ cCERTfe X XfcCEKT (G67E) <7)FL@B?Uft M (-?■ *L-P*U cCERT-FL£ £ tTcCERT (G67E) 
-FLhtfr£)£3 - K-TScDNASrV b n »> >f LY-A2«K#A Ltz 

(LY-A2 + cCERT-FL) MMRlf (LY-A2+cCERT(G67E)-FL) MJfa, MCD»te£<MCDIttelim 

£U LY-A2«Ote®>& s ^ffi^|eimi-*^S^S:»*fL^o *§**H 1 2 (A) Ktf 
-To cCERT-FLlB^J^.y f cCERT(G67E)-FL@B^!lHML-C. <^FLAG#t#t fcjftGFPgu 

rtf L . FLE^IftiOCERT ? WRS:ft|iJt4Ifi9i: liJ/tFLAG M2^e V 9 u - ^ ;v#t# £ ffl 
v^fc 0 2 (B) fc^-fo 

<GFPM • )ERm^-/7^5 KOf^E*fe> 

hCERT, cCERTiS «fc tfcCERT (G67E) <£> * ;v jj? * v /i/jfeSft KGFP & ttflD L Ifc^g G « * 3££i 
•r2>/c4607'7^5 K * )>XT <D X i Kftjfc Lfzo pBS/hCERT, pBS/cCERT i lipBS/cCERT ( 
G67E)^'T^7'V- h S 1 KIHR©"^ >f v-#3i: #24£/8v>TPCR : Hto 

fc 0 *i*BL;fc£jl.9 kbpODNA£Eco RI33 <£ tFXho IT&SU pBS^ * 9 - <7>Eco Rl-Xho I 

umzmxvx9u-->9'Ltz^ ■mmmn^nmLtzo fir, uti^n-^>^ 

LfcDNAfcEco RIfcXho Ifc-efelUaOBiU pEGFP-N3^ * - <DEco Rl-Sal Iffctfcfc 
jfAL/co i<^id ^^L^CERT-GFPSIl^-SS^I&^y^X^ K«\ -e^-PttphCERT-G 
FP, pcCERT-GFP, pcCERT(G67E)-GFPfc if t^lfllH:^ Ltz Q 79 >f ^-#3h #2 

4<7?^*@a^JlihCERTODNAHS5 r iJ^^^ LT^ft LTi5 1) . cCERT<D*§»*B#©DNAE?!l i: ii 

^o, itt^7"9-f v-licCERTtC^t-r^PCRtC^V^T^^-^^ofe^-C^fflL^ 

o 

< CHOfflUfe tC*5tt-S> GFPiS i tfGFPH • )ERT<&f&3&£ifc > 

pEGFP-N3, phCERT-GFP, pcCERT-GFP £ t± pcCERT (G67E) -GFP ^7^5 
£ffi^T, CH0-Kl»KJ$ALfco IfbfrfcMfc (CH0-K1+ pEGFP-N3) M> (CH0-K1 
+ phCERT-GFP) MM, (CH0-K1+ pcCERT-GFP) (CH0-K1+ pcCERT(G67E)-GFP) Mffo 

< (CH0-K1+ pEGFP-N3) MM. (CH0-K1+ pcCERT-GFP) mM, (CH0-K1+ pcCERT(G67E)-G 
FP) mmz&$LLtzGFPt izitGFPWi • )ERTh ^Vy*Ift-7-*-fc<0^tiMJf*fe> 

CERTUl • )FP£— &t&frfk%LLiz (CH0-K1+ pEGFP-N3) MM, (CH0-K1+ pcCERT-GFP) 
mm, (CH0-K1+ pcCERT(G67E)-GFP) Mtd^V^T, =f^^#»CJ9fti-*GS28SeHm* 
■r*tt#«rfflv^W*ftftj|Htt»ife*^fv^ GFPfcGS280«fflll&rt^«:JfcttL/io ASEJWI 
fl&^W^fttts Yasudafp (J. Biol. Chem. 278, 4176-4183., 2003) O^KlCfc, 

o.i M^tr^^T^^ 0.2% hu ^>x-loo^^a ^ a^ ^d^v^i, 

«S«»Lfeo ^r/iL. -^#^l±v7^guG28^y ^n-^-^#^> "^^^ttT 
l/4f^7^*n594-V^rfiuv->^^jSE^rn^WG*«fflLfco iBf**BI 1 3 (A) iz^-f 
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tt»lWi^x7r^n'; -?-tL^tLHanadaf> (J. Biol. C 

hem. 273, 33787-33794., 1998) <n~ft&& X tFBejaoui h (J. Clin. Invest. 110, 1301- 
1308., 2002) O^m^mctzo -ftat>%, ^±PPBST^^-L^«^TO«9 fe^X oTHI 
JRU HSEI31®?&[10 mM^X-NaOH«Tj£(pH 7.5)^250 mM l mM 

ypTK >Da^m(EDTA)> i IF f 7 -tf If * ^ f ;v L !t 

> &if&^m^m§&&&*m^tzm^WL*imK£vx. mm^m^Ltz 0 zcomtWL* 

s SDS-*°y 7*y ^7* Fr;vm^M^L, VWmKU^LtZo ^gflCMlt 
x ynv+vm fS-^fi#&3Si3 x tm^g, ^~ ^#^S*5 J: tmifr&su" 
*L-CECLJfl.S£jfeU ^fiK-Ifif^^flJLfco U FLE^JttiHKERT&tetH 
"t S B ft (i^FLAG M2-=E 7 ^ n - 7 ;V#fc#£ % GFPt t±GFPm« • )ERT£t£tH1- £ B ft 
liBD Living Colors™ A.v. *y * n-^/i/ffiflcfc, Ltfflv^„ 
fc-.&SWfci: >G*ffiv*fc 0 ^f^ii 3 (B) 

< t * v y 9 ywm&ttun l fchCERT* ? « & x x>**<7)mM 9y^9 1^11% 

^ > 9 ^E^J**ftiD LfehCERT^ ft*3 J: O^OMjg* SSr^WC 
Hil$-£Sfc«6fc % *I?|iU!tOS^f^0 0 6 4-0 0 6 6tM • *n-^^L£: 
DNABrJt £pET28a W^^-07;i/f ^n-^> iTUM. £ >f > 7 U - A & £ X *) \Z® t 
1z75X$ KfcffrfcLfco pBS^ ^^-H^n-^^^L fchCERT, hCERT L , hC 

ERT^PH, hCERTAMR,i5j;(y f hCERT^ST{± % Eco Rl-Xho MOsffl-eEUR L, pET-28a(+)OEco 
Rl-Xho mmzWXLJzo — ^^ pBS/nFLK ^ n - ^ > ^ L 7tPHhCERT, MRhCERT^ X CFSTh 
CERTI4, Hind III-Xho I^g-emiR pET-28a(+) OHind III-Xho I«fi|:fALfc. 

hCERT* W^K&it^OlWii^W^jf (hCERT* >v?^ ff, hCERT L 9 y^9%, hC 
ERTAPH * > ; n° ^ K , hCERTAMR 9 >'*?M,$$X L^hCERTAST 9 y^9fH^ M. tFlCPHhCERT 
9 y^9M, MRhCERT* y^9 9.» X tfSThCERT* y*9&) * a - V? *DNA*«.*i^, 
£pET-28a(+) T'^SKSrfc-hv'gy^&Kilj ±J^mBL21 (DE3)*«A U * 

j^yKM-r&mimtLxT&nnmziktzo isg»^;vj7 • yn-^t*, 

fflMJS7& s &g600 rml,Z&VrZ>m.ibmX*0.6KM-?2>*X-3 7«C-CJ&*Lfc 0 fbfcJgO. 
6 Kit Lfc^-e. IPTG (-f V yn tf ;v- l -^*-b-D-2f h tf 9 y ~> K) &«JK250 

|25 mM H;*(pH7.4K 1% h V h >X-100> 1 mM t^bAtvVBS, 50 
mM 7 hV-^A, 5 mM fc?n y b y £ a % 2.5 mM 2 ^ *f b y 

0.27M^^n-x N a^n^r— 1fia**JjR^»(ny ->*#1873580)1«/50 mil Id 

mLtz<o%, wf&*&m&m£±&*m^TW*imLtz 0 07j S ^immm 

- b»Jjg) S:fflv^ 0 TAL0Nfci*ffi»ttT-A7;W^o;fco 150 mMO-l' ^ 
mmLtzBt&9 y^9 *—Vkm.ffi L> 10 mM b y ^(pH 7.4), 250 mM **n-Xtf>fcfc£ 
t^filOmM hy^(pH 7.4), 150 mM mti~ Y V V MffimzMMLtz 
<^*>. -8 0°Ctr^L^o CERTli, m 1 Ktf? X i 75;*^|il 0075^^ 
Jt^yi/^y. h U >*-=Eoy-(PH) H y*. *;U**^->;i/*^2 5 OT^yifi^ 
KX-rn-f K^iy^ftttjWftl^>^^KH)gJ|||5t<E»(steroidgenic acute regulatory 

protein-related lipid transfer; START) K ^ << y * s -?-^f> O^F^^it (middle regio 
n, MR) <£> F "f ^ £: § < 3oo >^oTV^ tgt$tLTV^ 0 #K 

* y<Dfr*X^1z, hCERTA.PH^ hCERTAMR* y^9%, * i r> ? hCERTAST^ > 

^^ffis ^<^*^%-r^PHhCERT^ y^9M, MRhCERT^ y^9 ®i3 X t^ST 

hCERTL WRtr^ ^SB^iJ t feo $ <b tc, hCERTOMR K> W > 2 6 T 

5 A$*ifcflfcg* LTV^hCERTL^>^^®^ffiS1-^>a^£#feil^t> 7 5 
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/ss^J^»tfU; 0 hCERT^ nommzmmtt i 5 lt^i- 0 

# 4 y<Oh-^cX^tz9 WN°?KT&£hCERTAPH? >v^Sf, hCERTAMR* W^Stfc 
X tfhCERTAST* W^g, XO\ # -i VO^&^f £PHhCERT* Jf, MRhCERT 

^ ^/-?^Ki3j:^SThCERT^>/^®Oli^^|Ell iC^^^XTV^o hCERT L ^>/^ 

[0 0 5 33 

d2~IHl 3lZ^XiikT<0^ti)mmLtz 0 BI2 ^^J; 9 fc, pLIB/hCERTfi^^ ^ 
;vxt»i: iot, LY-A2(i, MJCMCD»tt*5 «t If 9 4 *~ L fed* 

/Co ^IB 1 ^ hCERT^I^itlCtoT, LY^OMCDiSitFy-f -b->lC*j-r-?>^tt 
[0 0 5 4] 

- HI 3 (A) t?^^- i 9 fS^*t?^ ^>LY-A2ACERT^^OMCD^ «t V s ? 4 > izM"t 
& SJSttti^^aCHO-Kl^HI^T^ ib RjStt £ D V^;ve*> o tz„ 2bK, HI 

3 (B) KTFZtiZ £7 mffi.(0^mi-2>&>) ymWZIt^&JKfcMiLtztZtb^ LY-A 
^CERTMKJS^-ai. SM#^fi^^MV^;V^[iimtTv^7to Sfc. HI 4 (A) ~C 

TF-rx 9 k> mm*v y^m^tzmw^mmmmm.^i -? sm^«« *>ly-a2/iic 

ERT|fil^T^±^Sl^?;VHlD|mLTWco £*Lfc<0ift**&, LY-A2K i3lt &SM£^$;<D 
f&T N hCERT<£> i:i o T 15 fc: mtkM W<)l>^b. mQtt h t 

<LY-A2«icistt^»sM^isimf±> m&f&wmm^?c&&m<DMmx~i±%^zt<Dm. 

HI4 (B) K^£*L;g> i 9 ^ N SMW:** 7 t^v;v=m; y (pc) ^ib-fe^ ^ K^O* 

y ^tzmmtmMm,mmz$$ v>t > LY^/hCERT^a^osM^^js^^^M 1^^ 

^^Off&ttfi, LY-A2/hCERT, LY-A2, CH0-Kl«F^T^{±&^o iti^O^ 
LY-A2!ffl)EK;i3lt&SM^J&[!«^ SM^J&BlfSfctt^PC^ftO^BK J: 4 *> <D-C(i & 

<^§7t^^tCi3Jt^)C 5 - DMB-Ce r <OE Rfrb ^ v#-\<0ff3*|B> 

El 6 K/K£*i&«t9lC, LY-A2/hCERT, LY-A2, CHO-KlMfi, ii^Krti. ^M^KIs] C 
ttrtDMB»N7->^fL, -e tt}ia^(*lf?Wmo^:#^ « TO- LTV* 
£0 — ^ ^MUa^iHaFL/ifc LY-A2«H*3tt^>^Vv#fI^ODMB^<7) 
S«fiCH0-KlMKifc^-CBJ! <b ^K-fg^o LY-A2/hCERTT{iCH0-Kl^HatCE^i-^> 

[0 0 5 5J 

H17 K^£;M;S> i ? K N (5 0mMWft^ry-D-^>n-7i5j: 

t>*5mMON aN 3 ) otttft AT P Lfc&fPTTti, ER#> <b v# 

<0 D M B <omh ii , CH0-K1IHJ& K £ v * T t Hft t LY-A2SW& S *l „ 
£ tL h , W-tenffirZKM LtV^ATP {S^tt<0 E R - =T;v v?#:^-fe 7 5 K$fe 

hCERTco^^^^ i o T 15 &fE&\z mOLZtLbZ.k.Wmbip'tlkotio 
[0 0 5 63 

SI 8 Km-f i?C 1 ^MOHPA-12(±, CHO-KlMK&V^T t R*j|^LY-A2«BJI&T? ^ SM-^ 

mzmmizmmLito (i^zWk-um^mmmm^mLx^^LY^mm.x^ (ir, 

3R)HPA-12«ar» SM&'frjSjW&T LT*5 ^ ^ *^^J^31S: LT & $ 4r 4 Ha#ti* 
*Lfc*ofc 0 i*LfeO»*^fe, hCERTOSA'eiaimLfe'fe^^ Ktt3ligKtt(lR,3R)HPA- 

[0 0 5 73 

m 9 fc^-T i 1 UCDizMir^Rf^^ SM^^c, Cs-DMB-Cer^ER*^ XfrVfoffl®. 
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-efr^TorauUcUv^ LY-A/hCERTilBlj&iiBPitaiottKtMLTV^ 
[ 0 0 5 8 3 

010 (A) ^TF^ZiK, hCERT£Vi> 2 6 7$smnm±%%%\}X77 4*y>rm. 
Mm • M^^Y-AIBJftO^aSrSW-ri^^iWELfce 7 * /*SffilcFLEJiJ£f*ijn 
L fchCERT (FL-hCERT) & L < (ihCERT L (FL-hCERT L ) & O W h n * >f ;vx £LY- 

^^s^-eti. -e<3<fc : 9«ifci±fe£t>&^ofco mi o (b) k^i-j: ? FLie^ij 

Ktt-tZ V x-7s 9 > Txx y y fflftK xzt, FL-hCERT t FL-hCERTL <om\$mm^ifiV& t£ 
^L^o^o £fl hCERT L {±, hCERTi WlW.bZ > LY-AiSfflJ&^ti^ffi I"* 

IB**** ^it^y^^o fco 
<CH0-Kl«ft*CERT cDNA«OlB^!JM*f> 

CH0-Kl«|^fi^CERT mRNAtw^-i-^^cDNA^ie^J^RACE* if iZ X o T&5£Lfco £:S2 
473 bp?>E?!j«> 5987 5 y»oS»(cCERT)=S:3-Ki-*1794 bpO0RF*^"Cv^ (E 
^3^^7) o CERTii, UK v**, i5J:yfft^--XAAx^-^tT5 9 
8 7^»1?*l), $tz s cCERTthCERTi: Officii. DNAE^J t^/l^jfo 9 0 %, 

/FLTV^o CH0»fi5feOcDNA5 75 V— frh, hCERTLOffilel* W^K( C CER 

Tik**)*3-Ki-*0RF<>PCR-CJi(IS^ (E?0ft 4 *5 J: tf 8 ) 0 hCERT L thCERTt O 
■^Ht<^ cCERTl (icCERTi «9 &26T 5 y &»T'&& 0 
< CHOIHI jfeCERTGD J^fVTuv Y ffiffi > 

m 1 1 Km-tx n ic % cHo-KiaBjiatLY-A«iifeowKCERT 

Mfcafl^M^tL*'*., »i.2, 2.6, 5.5*n^3l)RNA^m$^ ^*fM$mv^)\, 
tCHO-KlffllflafcLY-A«lfl&OH^^r58Eo^t4ft*. 0 fe 0 CHO-IUM^ <b ^ n-^ LfcCE 
RT£«cDNAfi2473 bp-C*>ofc<&-C % /f^n-; h»*f^ffiS*L3t«j2.6*nm36)RNA 
7& ? £-?-<b <CERmgcDNA^jS-t^mRNAT^^>t#x.ibtt^ 0 fl&Ol. 2*5 i U*5. 5* o^S 
RNA14. KlTyJXT-l Vy*-A*t:i±&j&imcm mRNA-C* L*L&V> 0 ftflj 

* f- ^mRNA V ^ ;V tf*W*W&RNA*J- > f )l> m "04£ t V »i t flHg L 0 
<LY-Aiffl|fcft5feCERT cDNAOEF!lP#f > 

flr«rC3jNLfcJ: 5 LY-AfflJfe&cisv^T&CERT mRNA3*f&5iLTV*3 d £jg,ffl Lfco 
£ T% Mm^?Cm iot, LY-A»:fc £ CERT cDNA£ ? u - =.y >f \^f Zo LY-A»OCE 
RTcDNAte, CH0-Kl*HIM*E?!l t Jfc&LfcJ^ «-©*#ttLTV»4 £ fctfWfc* 
fcfcofco i^^Ili, 0RFO6 7#B03 K^#GGA^?,GAA^*?*— 
^ «f*fc LTcCERT* >^I©6 7f lO^'J '>^ii^;l/^ ; >U^iiftt 

* S-X-fe ofc„ £O0RFM%£cCERT(G67E) hffr£Lfc 0 fc*3, in 

<LY-A2|ffllEtr^^cCERT^ L< I±cCERT(G67E)cDcDNA^A%^*> 
El 12 (A) i:/Fti9 K> LY-A2KcCERT-FL cDNAfcigA Lt^^n W<b*»4MCDfflttt 

i tz 0 FLE^J S:#in LT ^fc^cCERT* 3 * f f cCERT(G67E) OcDNA^^A LTf^t i 

lb (t*-^*^ttc) o Ztz, Hi 2 (B) ^^-fJ: 9 K> FLE?« tc^-T Jg> ^ 
x ^f^ n '^ h»*ftwiJtt« % cCERT-FLtcCERT(G67E)-FL^^P^;V^t5t?#Lv^ 
tifiTFZtitiio iot, cCERT(G67E)|§^U^;V)&ScCERT|&^U^;V^Jt;^T'g:V^i6^|g 

HcCERTO»3HfcJ: ^1$^^, cCERToa»ffi*iafiBttG67ESE»^J:oT«**>*L 
[0 0 5 9] 

IH10 (B) *5J:aTgi2 (B) ^U-jx^^>/ ny HWf«*K*v»T 
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HI 3 (A) cCERT-GFP*3|3R$*fe»^ £ tt<bO{^-fe^5fe(±«B 

MKWt*^ OTSIK^^^ib^mift^LTV^o £0«fflai**tt, GS28« 
^fc—lfcL-CV^Cl tfrh, 3 h fr~JfcX'$>&t%z.t>ti& 0 — ^ cCERT(G67E)-GFP& 

•Cfc <3MfcLfc 0 013 (B) ^^tt^tfuGFP^^fflv^^iX^ 

V^D7 h##f>*fc> cCERT-GFP^»cCERT(G67E)-GFPti : ?^l$ttfe^ : ?-*^m%i: tTHS 

GFPtn;#:^^i-^^^^m$tt^^ofCo <toT, ^tUbGFPM^-^ 
M§&BMlzm&ZtlfcGFPmytfr1$l±, cCERT-GFPfc t < licCERT(G67E)-GFP-?-?> i> <D(Dfr 
**RifcLTV^<6 0 itl5>Ott*3&»e», CERTti, III =f;U vWc^K^i"* £ t , 
CERT?) =f;V v^#^-*g liG67Egg t> *l & £ , G67E3S* ttCERT*^** h $ tt J5 

[0 0 6 03 

LY-AfleKhCERT cDNA^^Ai"^ 2:SII^J«*»»^*V^>H=EI«Lfc 0 Sfc, 9 

CfcfcWb^fc&ofco BUAT^'f v>^MK*B£-r&hCERTL cDNAfcLY-AjfcfcEIIRS* 
fco J: oTCERT* »>b75 KMSlJ^£K|l|:b&B : ?--C&&o 

[0 0 6 1] 

£l±(D8f^t,, (1) CERT* Wn-?®{±, Klfrjaifc:&i&*#oLY-AffllftO«ffe 
Isl«^T-cDNA7^y7 V -j&»f>SHR$*L"C£fc£ (2) CERT* >/n°* »t± N LY-A 
JWIfeOftie>*frv>4|R»)^"C^iaS:ffi»i-*£4:, (3) LY-A«-e{±g#<£>CERT* > 
Ki" 5 X oTV^&ti:, (4) LY-A*fflJ&-e&£ 
oTV>&^#|&#oCERT*>v-?*«{±. LY-Aj»IJiao^ffl*||B*«35roTV^£fc*^ 

^^Y-A*fflJ&0&«OM@^^£&e: i3i^\ CERT«J&|*3-fe 9 5 KMBUf^K 

mmm 1 3 

[0 0 6 23 

<hCERT* >/^^M> hCERTL^ ^^^KXtf-tOJaJfex.^ >^^«> 

hCERT* >'*>7WJkVM:<om$i:Z.* y>*>?% (hCERT* W?*R, hCERTL & >s^j? 
hCERmPH* W?* R, hCERT^MR* R, £ i tFhCERT^ST* V/t i? R. MXf K?U 

hCERT* MRhCERT^>^N'^Ki5J;U f SThCERT^>^^@) ^ItRJH^ -b 9 < K 

0 ? <Mx^:S§m^'b<7)hCERTOffiMyj&>tci3v^r, ±IB tfe J: ^ 
fcCERT* Z/ OmLZf <D$L$k x. 9 y R (hCERT*W?*R, hCERTL 9 >v-?*R, hCE 
RTAPH*>v<?*R, hCERTZiMR* W1*R, hCERT A.ST * > /> ^ * R > ifeOHcPHhCERT* >^ 
* R , MRhCERT* V * R& «fc O^SThCERT* > ? R) * ffi^i L ffl t o 

-)\sT*y<D4 : lfrt > %2>m,&mm'<~Ah LT % l-9">^>U^fc f)12.5 nCi (225 
pmol) b^;i/_l- 14 C] N-A*;i/? W ;v_D-^ y ^ n-^ y j y > (^f 14 C- 

KIK*«fl&tt«a 5& 1 * > 1t «3 2 0 ^ L^R-e* ^> 0 ifitt*5&Hd&R4*OJKJl *x»; 
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m&2. 5 mg/mUC * J: 3 fc. MffiWL 1 [50 mM NaCl & i V 1 1 mM EDTA& L £20 mM^ 
*-NaOH3t«(pH 7.4)]1ri)nx.^^ MM^^M^:? > V > (Branson) tttt*^ 
*2210]*fflv>T»**fctt*S&LaLfco 2 5lCCfifv^ 3£-Natt«& 

LtiiL/«i^^7 5 h-mmmmzm^tzo mwmfrbv*?*. vnrnmm&t* 

[0 0 6 33 

O^/^IW M«2 [100 mM NaCl*5 £ tf0.5 mM EDTA£^n L£50 mM^ 
*-Na0H««ifc(pH 7.4)]£J3v>T30 ^UC^T^U, ^d^-fe^^ K-£«KJg|& 

2 0 ftLMz-TRBZmifcLtio Mm^VymM^mmitlmg/mUZ^i), Ff±-£ 
y >J&R*fcJfcLT8j0.3%'g-$*vcv>* o i*ifeoj|^*3 7*CT3 O^UfiltLftft 
, 50,000 x gT-3 0«-Maft^L (it«, BSlXattMhimac CS120EX; ifi^n-* rpi 
00AT3-200; jt^a-y, 0.23PC?-a.-r) > JtltK*ttl»***:o 

3 >**>9-X~Mfe1rZ>Z}Hz£ *K hCERTlc il>-t7? K<^)tlit£«1-£Ste£Jt: 
ffi L7t 0 hCERT* W^R*iv^t?5 F©»^«t^ffittOi^^@ l 4 ( 
A) RXf (B) fc*r*- 0 M/h^^0^8t^T5"fe-rtC*3tt^»®Sr-b7$ K*>e>«* 
*HbOj&Rt:SSx.-C, RJoO#*tt«rW^7fe„ hCERT t START K^-O^hCERT 

o Sfcfc. hCERT^V^*^®, hCERTL^^/^®. hCERTAPH^ hCERTAMR? > 

H X tfhCERTAST* &mz?HhCm?>si91t, MRhCERT? >v^®j3 

X tfSThCERT* >WRK J: 5. Kom&ttOfl|&*M&*BI 1 6 fcjj^ 0 

[0 0 6 4J 

i:it«Uo hCERT^*#i-^^Hl±, 'J >JWt#»Wfet4^Kjt«L& 

1-**>*> % HI 4 (A) RTF (B) 36*5) hCERTO*XtT«iaH#WOft$ 

v >mwmfrt><D*? $ v<Dmm-dmm^tttz 0 hCERT^inx^v^^^ 

•t 7 * KOiittBIHnno*, £*L hCERTW, 5 K* 

[0 0 6 53 

CERTWT-STARTK^-r V^^o^V/^g^fsngt LT{ ^ * 
X7rf^3>r^3^fn-^i^t^ 0 u*U HI 5ic^$^^i-5ic 
> CERT^^/N^Kfi, y7v;^'J-tD-;K ai/7fn-^ ^77f^3'J>, 

ttO5%8KT?4ofc 0 i<^»^ CERTfi, #Hfl9K-fe9 5 K*K*fcttl*$'&£& 
[0 0 6 63 

Iil^ tot7S KII*Iittfcov»TWtUfc. *fc % hCERTL^hCERTiiTOo 
y&tt*7FL7to PHK* 7 3 KOilWl^lHif, MRK^> 

<OX9z&%=Fm&*mTi$'&tz 0 i(D-b75 KlilJSli, hCERT* W^jg^kS 

TART -< y *K9ztZ> tmz. b%<%V), START K>* >Ofr<D SThCERT ^ 

HT?«>«tt*Z5Lfeo =&*3^ hCERTLti, hCERTIW|^co-b^5 Kat««»ete*jj*Lfco £ 
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ifc**5Bfc*»t=*ofe 0 J*l±Ofe**»fe % CERT& itfCEKfcli, *L«bO START K * <f 
[0 0 6 7 J 

JJU:tf>*S*3&»S>, CERTio J; CFCERTl t± N -eit&OSTARTK^ W Vt^L-Ctf*ttK-fe5 5 
K fcl&MR* &3tt* ^^tt^oit^^^t^c Tto 
[«#l 2 3 
[0 0 6 8J 

ov>-c\ jaTfcffMBKEIfr** J: ? -fe75 KOJfeMRonofH&fchGERT* 
fSO'aJft x. 9 ftifiteM-i-Z *»5**««t U iCT^'fKfcllSL fchCERT* 

$JJ^y£ Kasperib (Biochim. Biophys. Acta 664, 22-32., 1981) <DJWMK&-o*% „ fr£ 

#JRi:S#»l**t*fci-«^>^^K«3|s|.fc HKftlUO^, fc^s V9<f> fctra* 
£o 1&aa^-ea:»L**»ofe$$|RoJScJtffitt«ra!l5e-tsc: fcKJ: <9JRM^»L7t-b9 

^Slt^ SaW^a^W'SrBlfe-r-^-Sr-fef?? K##JR*fcttg#lRov>-r*Lj&»fc 
*AU *Ov-:fr-*fU/BLT-fe?$ K#-^JRfcg#JR*^«l"t*^g:4:^*JRH» 

[0 0 6 9] 

~>;v-tr?$ bV-fcy^ F=64/l 6 / 8 / 1 b l^y-f^Mtz 
0 12. 5nCi0 14 C--b7 ^ Kfc 1 2 5nCiO[2-/*;V* h-f ;V-9, 1 0- 3 H(N)] L-a-v^ 
Mm7rfy>3'j >(MT 3 H-DPPC£:^&££: *>&&)£ijn;U &J&9tft 
JR**1.77 mg/mUZtc & £ o KMMVtZo 5 K(i 14 C--fe7$ Kfc*}fc*ttt-fc9 3 K£#n 

ft»tT*£H$*;fco teHUfcJlt«Rt*aiJgE*«1.77 mg/mUCifc* <t 7 1 [50 mM N 

aCl^itF lmM EDTA^^iPL^20 mM^^*-NaOHitt«ifc(pH 7.4)] *Mz.tz^ f£»f&* 

****%tauiP50H) sr^^Tja^^su^o j®w^ai±2 

5"CO^C?&±Tl O^Hfirofeo iO«tolCp^L7t##M^4 , C^ 12,000 x g> 3 0 55" 
WO^-Cjft^UTfe G£«, h 5-1±^MRX-l50; ^L^^-y, X7^/h>7!t 
^1.5-mlv^ ?nx* h^-^-y) , JBRBto 9 0 %&±ttifcf**rfc±»K@JR£iT,* 

0 

[0 0 7 0] 
[0 0 7 1 3 

* * * jfi^JJIH-C* «5 % M®M*5. 33 mg/mLK 4 * «fc 9 KMtt L fc 0 £ OjgMRd* 
1 -9" ^ y;i/^7t 0 60 ^ L.^S-eab* c i^flgfefc&R&SojgHfci. 5-ml W * 
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*****fc§!£UP50H) *fflv»TjB**«MHL/S 0 it»Is S.^ 

[0 0 7 23 

bf-a-y (^y^v K;v7ttSi) 4>^*3^t, ttafefc-ts^^Ktt^-Cab&MEKr 
*^*SU hCERT L *>^°?J^ hCERTAPH* hCERTAMR* @. XfihCER 

TAST* W^S, * & V> (iPHhCERT* >/•« * , MRhCERT* >v~? * ®X(±SThCERT* * 

0 pL<D^m*tox.XR1&iMifcL, 3 7VX1 5frffl&UVtz 0 mg/mlOfc: 

*flt*3659*t:?KJft$**fc*. 3M&_L-C$<bfcl 5#Wfiyfrbfc«>t>> 4°C, 12,000 x g 
, 3#IHJO&#-ejfrfrL*:«, ±Jt*^-; h«U tt,WL?zi&5-m\±130 //LOO. 

1 %SDSHT»** U^o yfWys^^/^- (T n *tt^LSC-5100; 3 Hjfelt 

t75 K<OjRIW^»*'IEjii-*®tt*a95feL.fctt**BIl 7 (A) , (B) £tf (C) K 
7fi1r 0 ZbK, hCERT^>/N^®. hCERT L ?>^K. hCERTAPH* hCERTAMR 
* * ®. & <£ IfhCERTAST* >vs* * &Tf HPHhCERT* MRhCERT* 9 

K & £ tfSThCERT * y * K K X Z> * 9 5 K OlKf» fclE -5 MttO ilO^* * H 1 
8 Ktf1- 0 

tTT-^(Pierce)ttOBCAT * V/t* JtfcJfeftLfco Wi*fcW\ B 

10 0 7 3] 

Hll 7 (A) , (B) Rtf (C) K^^ioK. hCERTO*. ftwrwi$> & 

Wzaiastc^LT> mino-t^s v<omm^mm^titz 0 — ^ hCERT*tnix.*v>» 

•t75 KWfeiofc. iffifln L fcCERTifc l~ i o T &i 1 0^K"t?5 0%}£v*-fe^5 Kt&*S 
[0 0 7 43 

HI1 8 t-jjrTi: "9 K> hCERT<0^-®^^#^«x.#^fflv^t. -< >0 4 o 

MRF^VO&fcttSgTl&ttfcl&TS**:* START K > 'f 

t^ttli^Cl^Lfco SfcK, START r/OWfelSvW^ffl 
i^K^'f V'O^T*^ <^1±3& ? ^ffi$*t55r^ ofco ^is, hCERTL ^ "s>*$ SC 

> hCERTH 5 KSib^JifiSTART K^-f >«r^tTj6t oTv^4 i fcj^W 
[0 0 7 5] 

[11 1 3 CERT* >f ^IWhV >f >^*jt4:^-*"BI-C**o 
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[0 23 W n •> * - v»ThCERT«:i»X LfeLY-A2iMl|&OMCD*5 4: 0*7 

>r -t - > tzttt & suss L &^-f0-e& & « 

[0 3 3 (A) t±> LY-A2/hCERT,MOMCD^ i^9^^->mi-^>KS14^^-t-|I! 
■Cfc*K (B) 14, CHO-Klil, LY-A2,«, X{±LY-A2/hCERT»^ V >J3g® 

[HI 4 3 (A) tt N CHO-Kltt, LY-A2*HJ&. X*4LY-A2ACERT«Ki3lt£ C 1 
*C]*V>KJ:*JBIlft»llllMUfeO*&***1-H' , e*»)^ (B) (4. CHO-K1 
LY-A2M, Xl4LY-A2/hCERT«^*5lt^>[ 14 C]3 'J ^*JBv»fcflBKfWBitt 

^4>**x$ar9-i9'?$>*o 

[HI 5 3 CHO-K1 LY-A2M, X{4LY-A2ACERTMK:i3 It ^SH^AKKfil 

[06] CHO-K1 LY-A2|fflJ&, Xi4LY-A2/hCERTM K £ &t & C 5 — DMB 

-C e r «rfflV^c»«Sifei:m^m^m^O^* 
[0 7] CHO-Kl«, LY-A2», Xl4LY-A2/hCERT&fflJ&t;£lt & C 5 -DMB-CerO 

mMto&mz.RK-i-*-***- umw o * # a * * k *t ttfc c 5 -dmb- 

[0 8 3 C H O - K 1 LY-A2*fflJE. XS4LY-A2/hCERT*fflJ]gKi3 It * SMff^J& IZR 

Ki-(1R, 3R)HPA-120^^^^7tA6lc^ft)tL^]!&lt14-b i ; > &JBv>fcl!gg>fW& 
lill^o^^^i-0-e*^ o 

[0 9 3 (A) li, CHO-K1 mm. LY-AM. XteLY-AACERT^j&OMCDJg^tt 
WIlT^f), (B) (4> CHO-Kiai LY-A2M, 3Z.f4LY-A/hCERTM^ 

^it*[ 14 c]>tv >j3«ttf[ 14 c]^>; >^ffiv-^Mft«t«m^o^m : Sr^-r0-e^> 

<9. (C) H\ CHO-Kltt, LY-A2*BJft. X(iLY-A/hCERT«lC^lt^ C s - 
DMB — C e r *fflv^3|HJjfe$R|ftfc^jfca|jfcfi(|S¥OjBt**^1-H-e*4o 
[0103 (A) fi, (LY-A2+FL-hCERT) iftHJjti., (LY-A2+FL-hCERT L ) *fflj&, (LY- 
A2 + C HO- Kl«. S.y ? LY-A2^flg<OMCDS^:tt^^-r0-e 

fcl?, (B) (4, (LY-A2+FL-hCERT) (LY-A2+FL-hCERT L ) *HJ&, (LY-A2 + 

^**-) «OffiFUGjft#£fflWc^**>:/n<;/ MSIfO^f 

& o 

[0113 CHO-K1M, ^tFLY-A^^tC^tt^CERT^^^N'^K^n- Kt4m 

[0 123 (A) 14, CHO-K l«Bfl&> LY-A2*fflJ&, (LY-A2+cCERT(G67E)-FL) Iffl 
J&RV (LY-A2 + cCERT-FL) iffflJfeOMCD$£14&7F-f 0-Cfc *) , (B) W\ ^FLAGtn/ffc 

[0 133 (A) «\ (CH0-K1+ pEGFP) |ffifl&> (CH0-K1+ pcCERT-GFP) MJfo. (CHO 
-K1+ pcCERT(G67E)-GFP) «HSm&3SL^GFP*fettGFP» • )ERTfc ^yfrJitv- 
*-fcO»a««3RKJ:*JIHE»«fO»**^-r0-e*l3, (B) (4, CH0-K1JHM&. 

(CH0-K1+ pEGFP) aJU. (CH0-K1+ pcCERT-GFP) *fflj&, (CH0-K1+ pcCERT(G67E)-GF 

p) mm*m^tzmwfc®.*m^tzvx-7s?yyuy Ymmo^^m-rm-c^^o 

[0143 (A) {4, KO»«*iEJi-r*fi&ttOhCERT^>^^ft*^0'E8i# 
JKfczFl-ElT** !K (B) (4, V<DMM*4&M1rzm&<QWmW&&*7F;'rm 

[0153 -b7U\ ->7->^7'J-tn-;K =7V*7-n-/K *7 7 7fv>3'} 

[0163 hCERT* V/^®, hCERTL 9 V;^®, hCERTZ>J>H* >v\*? hCERTAMR 
* >/\"i7 © s is 4 l>*hCERTA.ST^ ®> SfctffcPHhCERT* ffi. MRhCERT* > 

<5> o 

[0173 (a) (4, v<vmm®m%i&MTzft&<Dhcm*>s*?n&^<D 
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[HI1 83 hCERT*>^JC, hCERT L ^»^^K, hCERT APH ? >s*#M* hCERTAMR 
? W?;* jf, is <fc C/hCERTAST* >s*?M, ifctF KPHhCERT? JR. MRhCERT* > 

[E?!!^? V— r** h3 
[0 0 7 6] 

BEW-S" 1 - 4 fi> -eit-rtL, hCERT* S^75 y BUEflU hCERTL* 

T 5 7 mie^iJ> cCERT* >/*9 9t<DT 5 7 Bffi?!U cCERTL* Wn** K<7) T 5 7 
•fo @e^J*-^-5- 8 tt^ -f-tL-T^ hCERT mRNAO0RF?>Ifi£!k IiCERTl mRNAO0RF©S2?!) % c 
CERT mRNAO^ScDNASS^J. RVcCERTl ORFODNAiE^JSr^-to EEl*^- 9 ~ 3 2 W\ ^5 
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SEQUENCE LISTING 



<110> Japan Science and Technology Corporation 

manager of Natinal Insutitute of Infectious Diseases 

<120> Medicine for promoting ceramide transportation, sequence for manufacturin 
g the medicine, method for measuring the promoting activity for ceramide isolati 
on, and method for measuring the promoting activity for ceramide migration betwe 
en membranes 

<130> P000 

<160> 32 

<170> Patentln version 3. 1 

<210> 1 

<211> 598 

<212> PRT 

<213> HeLa cell 

<400> 1 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
15 10 15 



Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 



Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 



Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 



Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 



Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 



85 



90 



95 



Leu Arg Ala 



Gin Asp 
100 



Pro Asp His Arg 
105 



Gin 



Gin 



Trp 



He Asp Ala He 
110 

ttiliE# 2004-3037408 



mi 2003-274232 



^— ■$> : 2/ 



Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 



Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 



Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 
165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys 
210 215 220 



Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 
245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Asp Ser 
260 265 270 



Trp Gin Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu 
275 280 285 



Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe 
290 295 300 
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Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu lie Asn Glu Glu 
305 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 
325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser 
340 345 350 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Val Glu Glu Met Val Gin Asn His Met Thr Tyr Ser Leu Gin 
370 375 380 



Asp Val Gly Gly Asp Ala Asn Trp Gin Leu Val Val Glu Glu Gly Glu 
385 390 395 400 



Met Lys Val Tyr Arg Arg Glu Val Glu Glu Asn Gly He Val Leu Asp 
405 410 415 



Pro Leu Lys Ala Thr His Ala Val Lys Gly Val Thr Gly His Glu Val 
420 425 430 



Cys Asn Tyr Phe Trp Asn Val Asp Val Arg Asn Asp Trp Glu Thr Thr 
435 440 445 



He Glu Asn Phe His Val Val Glu Thr Leu Ala Asp Asn Ala He He 
450 455 460 



He Tyr Gin Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val 
465 470 475 480 



Leu Tyr Leu Ser Val He Arg Lys He Pro Ala Leu Thr Glu Asn Asp 
485 490 495 



Pro Glu Thr Trp He Val Cys Asn Phe Ser Val Asp His Asp Ser Ala 
500 505 510 
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Pro Leu Asn Asn Arg Cys Val Arg Ala Lys He Asn Val Ala Met He 
515 520 525 



Cys Gin Thr Leu Val Ser Pro Pro Glu Gly Asn Gin Glu He Ser Arg 
530 535 540 



Asp Asn He Leu Cys Lys He Thr Tyr Val Ala Asn Val Asn Pro Gly 
545 550 555 560 



Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr 
565 570 575 



Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala 
580 585 590 



Gly Lys Pro He Leu Phe 
595 



<210> 2 

<211> 624 

<212> PRT 

<213> HeLa cell 

<400> 2 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
1 5 10 15 



Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 



Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 



Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Glv 
50 55 60 



Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
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65 



70 



75 



80 



Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 
85 90 95 



Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 



Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 



Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 



Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 
165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys 
210 215 220 



Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 
245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Asp Ser 
260 265 270 



tfciliE#2 004-3037408 
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6/ 



Trp Gin Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu 
275 280 285 



Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe 
290 295 300 



Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 
325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser 
340 345 350 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser He Asp Leu Val 
370 375 380 



Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gin Val Glu Glu Met 
385 390 395 400 



Val Gin Asn His Met Thr Tyr Ser Leu Gin Asp Val Gly Gly Asp Ala 
405 410 415 



Asn Trp Gin Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg 
420 425 430 



Glu Val Glu Glu Asn Gly He Val Leu Asp Pro Leu Lys Ala Thr His 
435 440 445 



Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Asn 
450 455 460 



Val Asp Val Arg Asn Asp Trp Glu Thr Thr He Glu Asn Phe His Val 

ffifE#2 004-3037408 



465 



mm 2003-274232 
470 475 



^-V: 7/ 

480 



Val Glu Thr Leu Ala Asp Asn Ala He He He Tyr Gin Thr His Lys 
485 490 495 



Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu Tyr Leu Ser Val He 
500 505 510 



Arg Lys He Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp He Val 
515 520 525 



Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys 
530 535 540 



Val Arg Ala Lys He Asn Val Ala Met He Cys Gin Thr Leu Val Ser 
545 550 555 560 



Pro Pro Glu Gly Asn Gin Glu He Ser Arg Asp Asn He Leu Cys Lys 
565 570 575 



He Thr Tyr Val Ala Asn Val Asn Pro Gly Gly Trp Ala Pro Ala Ser 
580 585 590 



Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro Lys Phe Leu Lys Arg 
595 600 605 



Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala Gly Lys Pro He Leu Phe 
610 615 620 



<210> 3 

<211> 598 

<212> PRT 

<213> CH0-K1 

<400> 3 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
15 10 15 



mSE# 2004-3037408 



#Hg 2 0 0 3-2 7 4 2 3 2 i? \ 8/ 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 



Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 



Asn Asn Thr Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 



Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 



Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 
85 90 95 



Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 



Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 



Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 



Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 
165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Val Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Asn Thr Asn Gly Asn Lys 
210 215 220 

iii!E# 2004-3037408 



2003-274232 



9/ 



Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 
245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Glu Ser 
260 265 270 



Trp Gin Lys Arg His Asp Lys Glu Met Glu Lys Arg Arg Arg Leu Glu 
275 280 285 



Glu Ala Tyr Lys Asn Ala Met Ala Glu Leu Lys Lys Lys Pro Arg Phe 
290 295 300 



Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 
325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Pro 
340 345 350 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Val Glu Glu Met Val Gin Asn His Met Thr Tyr Ser Leu Gin 
370 375 380 



Asp Val Gly Gly Asp Ala Asn Trp Gin Leu Val Val Glu Glu Gly Glu 
385 390 395 400 



Met Lys Val Tyr Arg Arg Glu Val Glu Glu Asn -Gly He Val Leu Asp 
405 410 415 



mgE# 2004-3037408 
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^-v : 10/ 



Pro Leu Lys Ala Thr His Ala Val Lys Gly Val Thr Gly His Glu Val 
420 425 430 



Cys Asn Tyr Phe Trp Ser Val Asp Val Arg Asn Asp Trp Glu Thr Thr 
435 440 445 



He Glu Asn Phe His Val Val Glu Thr Leu Ala Asp Asn Ala He He 
450 455 460 



He Tyr Gin Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val 
465 470 475 480 



Leu Tyr Leu Ser Ala He Arg Lys He Pro Ala Leu Thr Glu Asn Asp 
485 490 495 



Pro Glu Thr Trp He Val Cys Asn Phe Ser Val Asp His Asp Ser Ala 
500 505 510 



Pro Leu Asn Asn Arg Cys Val Arg Ala Lys He Asn Val Ala Met He 
515 520 525 



Cys Gin Thr Leu Val Ser Pro Pro Glu Gly Asn Gin Glu He Ser Arg 
530 535 540 



Asp Asn He Leu Cys Lys He Thr Tyr Val Ala Asn Val Asn Pro Gly 
545 550 555 560 



Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr 
565 570 575 



Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala 
580 585 590 



Gly Lys Pro He Leu Phe 
595 



<210> 4 
<211> 624 



ffifiE# 2004-3037408 



#H 2003-274232 



^-Pl 11/ 



<212> PRT 
<213> CH0-K1 

<400> 4 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
15 10 15 



Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 



Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 



Asn Asn Thr Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 



Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 



Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 
85 90 95 



Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 



Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 



Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 



Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 ^ 160 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 
165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Val Cys Ala Asp Ala Val Ser Lys Asp 

ffiSE# 2004-3037408 
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.180 



185 



190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Asn Thr Asn Gly Asn Lys 
210 215 220 



Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 
245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Glu Ser 
260 265 270 



Trp Gin Lys Arg His Asp Lys Glu Met Glu Lys Arg Arg Arg Leu Glu 
275 280 285 



Glu Ala Tyr Lys Asn Ala Met Ala Glu Leu Lys Lys Lys Pro Arg Phe 
290 295 300 



Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 
325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Pro 
340 345 350 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser He Asp Leu Val 
370 375 380 



ffiSE# 2004-3037408 
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Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gin Val Glu Glu Met 
385 390 395 400 



Val Gin Asn His Met Thr Tyr Ser Leu Gin Asp Val Gly Gly Asp Ala 
405 410 415 



Asn Trp Gin Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg 
420 425 430 



Glu Val Glu Glu Asn Gly He Val Leu Asp Pro Leu Lys Ala Thr His 
435 440 445 



Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Ser 
450 455 460 



Val Asp Val Arg Asn Asp Trp Glu Thr Thr He Glu Asn Phe His Val 
465 470 475 480 



Val Glu Thr Leu Ala Asp Asn Ala He He He Tyr Gin Thr His Lys 
485 490 495 



Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu Tyr Leu Ser Ala He 
500 505 510 



Arg Lys He Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp He Val 
515 520 525 



Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys 
530 535 540 



Val Arg Ala Lys He Asn Val Ala Met He Cys Gin Thr Leu Val Ser 
545 550 555 560 



Pro Pro Glu Gly Asn Gin Glu He Ser Arg Asp Asn He Leu Cys Lys 
565 570 575 



He Thr Tyr Val Ala Asn Val Asn Pro Gly Gly Trp Ala Pro Ala Ser 

miE# 2004-3037408 
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585 590 



^-vl 14/ 



Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro Lys Phe Leu Lys Arg 
595 600 605 

Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala Gly Lys Pro He Leu Phe 
610 615 620 

<210> 5 
<211> 1794 
<212> DNA 
<213> HeLa cell 

<400> 5 

atgtcggata atcagagctg gaactcgtcg ggctcggagg aggatccaga gacggagtct 60 

gggccgcctg tggagcgctg cggggtcctc agtaagtgga caaactacat tcatgggtgg 120 

caggatcgtt gggtagtttt gaaaaataat gctctgagtt actacaaatc tgaagatgaa 180 

acagagtatg gctgcagagg atccatctgt cttagcaagg ctgtcatcac acctcacgat 240 

tttgatgaat gtcgatttga tattagtgta aatgatagtg tttggtatct tcgtgctcag 300 

gatccagatc atagacagca atggatagat gccattgaac agcacaagac tgaatctgga 360 

tatggatctg aatccagctt gcgtcgacat ggctcaatgg tgtccctggt gtctggagca 420 

agtggctact ctgcaacatc cacctcttca ttcaagaaag gccacagttt acgtgagaag 480 

ttggctgaaa tggaaacatt tagagacatc ttatgtagac aagttgacac gctacagaag 540 

tactttgatg cctgtgctga tgctgtctct aaggatgaac ttcaaaggga taaagtggta 600 

gaagatgatg aagatgactt tcctacaacg cgttctgatg gtgacttctt gcatagtacc 660 

aacggcaata aagaaaagtt atttccacat gtgacaccaa aaggaattaa tggtatagac 720 

tttaaagggg aagcgataac ttttaaagca actactgctg gaatccttgc aacactttct 780 

cattgtattg aactaatggt taaacgtgag gacagctggc agaagagact ggataaggaa 840 

actgagaaga aaagaagaac agaggaagca tataaaaatg caatgacaga acttaagaaa 900 

aaatcccact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgaagaa 960 

gagttctttg atgctgttga agctgctctt gacagacaag ataaaataga agaacagtca 1020 

mfiE# 2004-3037408 
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cagagtgaaa aggtgagatt acattggcct acatccttgc cctctggaga tgccttttct 1080 

tctgtgggga cacatagatt tgtccaaaag gttgaagaga tggtgcagaa ccacatgact 1140 

tactcattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 1200 

atgaaggtat acagaagaga agtagaagaa aatgggattg ttctggatcc tttaaaagct 1260 

acccatgcag ttaaaggcgt cacaggacat gaagtctgca attatttctg gaatgttgac 1320 

gttcgcaatg actgggaaac aactatagaa aactttcatg tggtggaaac attagctgat 1380 

aatgcaatca tcatttatca aacacacaag agggtgtggc ctgcttctca gcgagacgta 1440 

ttatatcttt ctgtcattcg aaagatacca gccttgactg aaaatgaccc tgaaacttgg 1500 

atagtttgta atttttctgt ggatcatgac agtgctcctc taaacaaccg atgtgtccgt 1560 

gccaaaataa atgttgctat gatttgtcaa accttggtaa gcccaccaga gggaaaccag 1620 

gaaattagca gggacaacat tctatgcaag attacatatg tagctaatgt gaaccctgga 1680 

ggatgggcac cagcctcagt gttaagggca gtggcaaagc gagagtatcc taaatttcta 1740 

aaacgtttta cttcttacgt ccaagaaaaa actgcaggaa agcctatttt gttc 1794 

<210> 6 
<211> 1872 
<212> DNA 
<213> HeLa cell 

<400> 6 

atgtcggata atcagagctg gaactcgtcg ggctcggagg aggatccaga gacggagtct 60 

gggccgcctg tggagcgctg cggggtcctc agtaagtgga caaactacat tcatgggtgg 120 

caggatcgtt gggtagtttt gaaaaataat gctctgagtt actacaaatc tgaagatgaa 180 

acagagtatg gctgcagagg atccatctgt cttagcaagg ctgtcatcac acctcacgat 240 

tttgatgaat gtcgatttga tattagtgta aatgatagtg tttggtatct tcgtgctcag 300 

gatccagatc atagacagca atggatagat gccattgaac agcacaagac tgaatctgga 360 

tatggatctg aatccagctt gcgtcgacat ggctcaatgg tgtccctggt gtctggagca 420 

agtggctact ctgcaacatc cacctcttca ttcaagaaag gccacagttt acgtgagaag 480 

tbSE#2 004-3037408 
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ttggctgaaa 


tggaaacatt 


tagagacatc 


ttatgtagac aagttgacac gctacagaag 


540 


tactttgatg 


cctgtgctga 


tgctgtctct 


aaggatgaac ttcaaaggga taaagtggta 


600 


gaagatgatg 


aagatgactt 


tcctacaacg 


cgttctgatg gtgacttctt gcatagtacc 


660 


aacggcaata 


aagaaaagtt 


atttccacat 


gtgacaccaa aaggaattaa tggtatagac 


720 


tttaaagggg 


aagcgataac 


ttttaaagca 


actactgctg gaatccttgc aacactttct 


780 


cattgtattg 


aactaatggt 


taaacgtgag 


gacagctggc agaagagact ggataaggaa 


840 


actgagaaga 


aaagaagaac 


agaggaagca 


tataaaaatg caatgacaga acttaagaaa 


900 


aaatcccact 


ttggaggacc 


agattatgaa 


gaaggcccta acagtctgat taatgaagaa 


960 


gagttctttg 


atgctgttga 


agctgctctt 


gacagacaag ataaaataga agaacagtca 


1020 


cagagtgaaa 


aggtgagatt 


acattggcct 


acatccttgc cctctggaga tgccttttct 


1080 


tctgtgggga 


cacatagatt 


tgtccaaaag 


ccctatagtc gctcttcctc catgtcttcc 


1140 


attgatctag 


tcagtgcctc 


tgatgatgtt 


cacagattca gctcccaggt tgaagagatg 


1200 


gtgcagaacc 


acatgactta 


ctcattacag 


gatgtaggcg gagatgccaa ttggcagttg 


1260 


gttgtagaag 


aaggagaaat 


gaaggtatac 


agaagagaag tagaagaaaa tgggattgtt 


1320 


ctggatcctt 


taaaagctac 


ccatgcagtt 


aaaggcgtca caggacatga agtctgcaat 


1380 


tatttctgga 


atgttgacgt 


tcgcaatgac 


tgggaaacaa ctatagaaaa ctttcatgtg 


1440 


gtggaaacat 


tagctgataa 


tgcaatcatc 


atttatcaaa cacacaagag ggtgtggcct 


1500 


gcttctcagc 


gagacgtatt 


atatctttct 


gtcattcgaa agataccagc cttgactgaa 


1560 


aatgaccctg 


aaacttggat 


agtttgtaat 


ttttctgtgg atcatgacag tgctcctcta 


1620 


aacaaccgat 


gtgtccgtgc 


caaaataaat 


gttgctatga tttgtcaaac cttggtaagc 


1680 


ccaccagagg 


gaaaccagga 


aattagcagg 


gacaacattc tatgcaagat tacatatgta 


1740 


gctaatgtga 


accctggagg 


atgggcacca 


gcctcagtgt taagggcagt ggcaaagcga 


1800 


gagtatccta 


aatttctaaa 


acgttttact 


tcttacgtcc aagaaaaaac tgcaggaaag 


1860 


cctattttgt 


tc 






1872 



<210> 7 

tBSE# 2004-3037408 



mm 2 0 0 3-2 7 4 2 3 2 17/ 

<211> 2473 
<212> DNA 
<213> CH0-K1 

<400> 7 

acgcggggag tgggcccggc aggaagatgg cggcggtagc ggaggtgtga gcggacctgg 60 

gtctctgccg ctggcttggc tcttcctgtc ttcctcccct cctccctccc cgactgaggt 120 

tggcacccag ggggccgagt tcaggtggcg gcgccgggcg cagcgcaggg gtcacggcca 180 

cggccacggc ggctgacggc tggaagggca ggctttcttc gccgctcgtc ctccttccca 240 

ggtccgctcg gtgtcaggcg cggcgacggc ggcgcagcgg gcgcgcttcc tccctcttcc 300 

tgttccctca cgccccggag cgggcactct tggctgtgcc atcccccgac ccttcacccc 360 

agggactggg cgcctgcact ggcgcagctc tcggagcggg ggccggtctc ctgctcgcct 420 

gtcgcgcctc catgtcggat aaccagagct ggaactcgtc gggctcggag gaggatccgg 480 

agacggagtc cgggccgcct gtggagcgct gcggggtcct cagcaagtgg acaaactata 540 

ttcatgggtg gcaggatcgt tgggtagttt tgaaaaataa tactttgagt tactacaaat 600 

ctgaagatga gacagagtac ggttgcaggg gatccatctg tcttagcaag gctgtgatca 660 

cacctcatga ttttgatgaa tgtcggtttg atatcagtgt taatgatagt gtttggtatc 720 

ttcgtgctca ggacccagat cacagacagc agtggataga tgccattgaa cagcacaaga 780 

ctgaatcagg atatggatct gagtccagct tacgtagaca tggctcaatg gtgtcactgg 840 

tgtctggagc aagtgggtac tctgctacat ccacatcttc attcaagaaa ggacacagtt 900 

tacgtgagaa attggctgaa atggaaactt ttagagacat cttatgtaga caagttgaca 960 

ctctccaaaa gtactttgat gtctgtgctg atgctgtctc caaggatgaa cttcaaaggg 1020 

ataaagtggt agaagatgat gaagatgact tccctacaac tcgttctgat ggagactttt 1080 

tgcacaatac caatggtaat aaggaaaaat tatttccaca tgtaaccccc aaaggaatta 1140 

atggtataga ctttaaaggg gaagcaataa cttttaaagc aactactgct ggaatccttg 1200 

ctacactttc tcattgtatt gaattaatgg taaaacggga agagagctgg caaaaaagac 1260 

atgataagga aatggagaag agaagacgat tagaggaagc atacaagaat gcaatggcag 1320 

agcttaagaa gaaaccccgt tttggagggc ctgattatga agaaggtccg aacagtctga 1380 
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ttaatgaerera 


ereracrttcttt cfaterp tetter 


51 51 o*p t crp t p t 


r cro o* o or o o o j"*o 4- o o o o 4* o 

Lgacagacaa gataaaatag 




asffaacafftc 


acacfacrrcacp aao'O'tpacrcrt 


1" 51 p 51 p 1" crop p 


TOO»O0 , 0 > 4"4*4"Of /*/^ o 4* 4* r*r*+\r* 

udcacctLLg ccatctggag 


1DUU 


ateccttttc 


ttctertt 0*0*0" apppat 510*51 1 


tto*t51P51515J51 


OP Of 1 ■ Of O O /TO /T 4» /-Y»*-y< 4- a 

ggttgaagag atggtacaga 


lOOU 


accacaterac 


t taptP5) 1 1 51 p 51 0*0*51 tcrt5icr 


Cfjr {reft CPO f* OPO» 


gaatcggcaa ctagttgtag 


i con 


aaffaapreraera 


3 Pit CTZmcrcrt 51 1 5i o» o csck o rro cr 
aci igciag^ L d Ldi^dgddgdg 


aagLCgaaga 


aaatggaatt gttctggatc 


looU 


cttt°raaaerc 


taPPPPitOPPi o~t t5i5i5io , cH~cp 


L CdCdggdCd 


egaagtctge aattactttt 


1 HA C\ 


gsafftfrttcra 


tfft tPO*p5i5it cx^r* t crcrcf q o o 
l g l l v-,t;^<aci l gdi^ Lgj£]i£ddd 


U LdLLdLdgd 


aaacicccat gtagtggaaa 


1 Qf\f\ 


cat t acre t era 


taatoraatr 5itp5ittt5itr* 


ooo/* err* o /■» o o 
dddtgLdL dd 


gagagtgtgg cctgcttctc 


1 OCA 

looU 


agapragatgt 


actcrtatctt tct&ctattr 

•*v 1-gttlWvL L. UV/ L LdL LL 


CP5i o o cpo t r* r* r» 
gdddgd L LLL 


O Of/"* /"* i T~ *TO i^* 4" J^P^ f°Cr\ r*\ r\ ^» 

agccttgaci gagaacgacc 


iyzu 


ctctacractter 


ffatacrt t tot 5i5ittt ftrto* 


Lggdtcacga 


cagcgctcct ctgaacaatc 


1 AOA 

1980 


crat^tcrtccer 


t 0*pp5i5i5i5it P 5i5itcrt to/o*4-a 


tgart Lgtca 


aaccttagta agcccaccag 


OA a r\ 

Z040 


affcrcraaa ppp 


ccrpi 5i si t 5i 51 or* o cpo rro o» o o o» o 
s&^o L a-<*&^-' dgdgdCddCa 


z LCLgtgcaa 


gattacatat gtagctaatg 


2100 


tsfaacccaeef 


51 O'er?! t o*o*OP 51 r*r* 5i err* r* t r* orr 


■f" op4* f oo opo or/> 
Cgt tddgdgC 


^gtggcaaaa cgagaatatc 


ZlbO 


ctaaatttct 


35151 5ipo*t f ff 5irttrtt5ir > cr 


f ppoo oro ooo 
Lttddgdddd 


aactgeagga aaaccaattt 


OOOA 




t" o*t 51 p 51 ct* CT5i o> t ctq o est* o o rr 
l& Ud^dg Lgd C Lgddgt_ddg 


CTi~* 4* of 4" /nf 4* /nr o 

gctgtgLgac 


attccatgtt ggagaaagaa 


OOOA 


asaaffaaaaa 


t tCPJICt tptp t515100»4-0/oroo 


o>o 4" oorof o 4- 4- 

cataggatct 


acagecttgt ccatggccca 


OO A A 

2340 


agaagaatca 


ttgcaatagt aaagctgggt 


atctaacact 


agccatctcc tgat agate t 


2400 


ccttgctcaa 


tgtgtaacta taaatacatg 


taaaatcaca 


tgcaaaaaaa aaaaaaaaaa 


2460 


aaaaaaaaaa 


aaa 






2473 



<210> 8 

<211> 1872 

<212> DNA 

<213> CH0-K1 

<400> 8 

atgtcggata accagagctg gaactegteg ggcteggagg aggatcegga gaeggagtec 60 
gggccgcctg tggagcgctg cggggtcctc agcaagtgga caaactatat tcatgggtgg 120 



ffifEijf 2 0 0 4-3 



0 3 7 4 0 8 
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caggatcgtt gggtagtttt gaaaaataat actttgagtt actacaaatc tgaagatgag 180 

acagagtacg gttgcagggg atccatctgt cttagcaagg ctgtgatcac acctcatgat 240 

tttgatgaat gtcggtttga tatcagtgtt aatgatagtg tttggtatct tcgtgctcag 300 

gacccagatc acagacagca gtggatagat gccattgaac agcacaagac tgaatcagga 360 

tatggatctg agtccagctt acgtagacat ggctcaatgg tgtcactggt gtctggagca 420 

agtgggtact ctgctacatc cacatcttca ttcaagaaag gacacagttt acgtgagaaa 480 

ttggctgaaa tggaaacttt tagagacatc ttatgtagac aagttgacac tctccaaaag 540 

tactttgatg tctgtgctga tgctgtctcc aaggatgaac ttcaaaggga taaagtggta 600 

gaagatgatg aagatgactt ccctacaact cgttctgatg gagacttttt gcacaatacc 660 

aatggtaata aggaaaaatt atttccacat gtaaccccca aaggaattaa tggtatagac 720 

tttaaagggg aagcaataac ttttaaagca actactgctg gaatccttgc tacactttct 780 

cattgtattg aattaatggt aaaacgggaa gagagctggc aaaaaagaca tgataaggaa 840 

atggagaaga gaagacgatt agaggaagca tacaagaatg caatggcaga gcttaagaag 900 

aaaccccgtt ttggagggcc tgattatgaa gaaggtccga acagtctgat taatgaggag 960 

gagttctttg atgctgttga agctgctctt gacagacaag ataaaataga ggaacagtca 1020 

cagagcgaga aggtcaggtt acactggcct acacctttgc catctggaga tgccttttct 1080 

tctgttggga cccatagatt tgtacaaaag ccctatagtc gctcttcctc catgtcttcc 1140 

attgatctag tcagtgcctc tgacgatgtt cacagattca gctcccaggt tgaagagatg 1200 

gtacagaacc acatgactta ctcattacag gatgtaggtg gtgatgcgaa ttggcaacta 1260 

gttgtagaag aaggagaaat gaaggtatac agaagagaag tcgaagaaaa tggaattgtt 1320 

ctggatcctt tgaaagctac ccatgcagtt aaaggtgtta caggacacga agtctgcaat 1380 

tacttttgga gtgttgatgt tcgcaatgac tgggaaacta ctatagaaaa cttccatgta 1440 

gtggaaacat tagctgataa tgcaatcatc atttatcaaa cgcacaagag agtgtggcct 1500 

gcttctcaga gagatgtact gtatctttct gctattcgaa agatcccagc cttgactgag 1560 

aacgaccctg agacttggat agtttgtaat ttttctgtgg atcatgacag cgctcctctg 1620 
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aacaatcgat gtgtccgtgc caaaatcaat gttgctatga tttgtcaaac cttagtaagc 1680 

ccaccagagg gaaaccagga aataagcaga gacaacattc tgtgcaagat tacatatgta 1740 

gctaatgtga acccaggagg atgggcacca gcctcggtgt taagagcagt ggcaaaacga 1800 

gaatatccta aatttctaaa acgttttact tcttacgtcc aagaaaaaac tgcaggaaaa 1860 



<210> 9 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 9 

gccctcactc cttctctagg eg 22 



<210> 10 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 



<210> 11 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 11 

cagaattcac catgteggat aatcagagct gg 32 



<210> 12 
<211> 56 
<212> DNA 



ccaattttgt tt 



1872 



<400> 10 

cttaagctag cttgccaaac ctacagg 



27 
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<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 12 

cagaattcac catggactac aaggacgacg acaaaatgtc ggataatcag agctgg 56 



<210> 13 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 13 

ggctcgagct agaacaaaat aggctttcct gc 32 



<210> 14 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 14 

ggctcgagct atttgtcgtc gtccttgtag tcgaacaaaa taggctttcc tgc 53 



<210> 15 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 15 

cagaggcact gactagatca atggaagaca tggaggaaga gcgactatag ggcttttgga 60 
caaatctatg tgtcc 75 



<210> 16 
<211> 72 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 16 

ccattgatct agtcagtgcc tctgatgatg ttcacagatt cagctcccag gttgaagaga bu 

72 

tggtgcagaa cc 



<210> 17 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 17 

cagaattcac catggaatct ggatatggat ctgaatc 37 



<210> 18 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 18 

ggctcgagct attggacaaa tctatgtgtc cc 32 



<210> 19 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 19 

ctcttcaacc ttagtcttgt gctgttcaat ggc ™ 



<210> 20 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 20 

cagcacaaga ctaaggttga agagatggtg cag 

<210> 21 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 21 

cacaagcttc ggataatcag agctggaac 

<210> 22 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 22 

ggctcgagct aagatctagt cttgtgctgt tcaatggc 



<210> 23 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 23 

cacaagcttc ggaatctgga tatggatctg aatcc 

<210> 24 

<211> 38 

<212> DNA 

<213> Artificial Sequence 



mm 2003-2742 



<220> 

<223> PCR primer 

<400> 24 

ggctcgagct aagatctttg gacaaatcta tgtgtccc 

<210> 25 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 25 

cacaagcttc gaaggttgaa gagatggtgc ag 

<210> 26 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 26 

ggctcgagct aagatctgaa caaaataggc tttcctgc 

<210> 27 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 27 

gagaaagtgt agcaaggatt ccagcagtag ttgc 

<210> 28 
<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 



2003-274232 
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<400> 28 

gaagatgact tccctacaac tcgttctgat gg 



<210> 29 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 29 

tagaattcac tggcgcagct ctcg 



<210> 30 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 30 

ggctcgagga atgtcacaca gccttgc 



<210> 31 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 31 

aagatcccag ccttgactg 



<210> 32 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 32 



24 



27 



19 
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ggctcgagga acaaaatagg ctttcctgc 29 
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